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© Cable television system. 

© A cable television system and method in which each 
subscriber's converter is located outside the subscriber's 
premises in an external control unit ("ECU") which also 
includes several other subscribers' converters. The ECU 
includes common signal processing circuitry for controlling 
all the converters in the ECU. In addition to television signals, 
the cable network transmits control and data signals in both 
directions between the ECU and the head end of the system 
and between the ECU and each subscriber. Each subscriber 
supplies a portion of the power required by the associated 
ECU. Multiple television channels can be supplied to each 

^ subscriber via a single drop cable connecting the subscriber 

^ to the ECU. 
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CABLE TELEVISION SYSTEM 

Background of the Invention 

This invention relates to cable television 
systems, and more particularly to cable television 
systems in which the converter for converting por- 
tions of the television signal on the cable network 
to the television signal which is applied to the 
subscriber's television receiver is located outside 
the subscriber's premises. 

There is increasing interest in cable tele- 
vision systems in which the converter for converting 
the portion of the cable television signal which the 
subscriber desires to receive to a signal suitable 
for application to the subscriber's television set 
is located outside the subscriber's premises, for 
example, on or adjacent to a neighboring utility or 
telephone pole. This is of interest because it re- 
duces the risk of unauthorized tampering with the 
converter, accidental or intentional misappropria- 
tion of or damage to the converter, and the like. 

On the other hand, locating the converter 
outside the subscriber's premises increases the com- 
plexity and cost of the system because apparatus 
must then be included in the system to enable the ~ 
subscriber to remotely control the converter. This 
consideration has tended to discourage the develop- 



01 67237 

-2- 

ment of cable television systems with off-premises 

converters . 

It is therefore an object of this inven- 
tion to improve, simplify and reduce the cost of 
cable television systems with off-premises converters. 

Summary of the Invention 

This and other objects of the invention 
are accomplished in accordance with the principles 
of the invention by providing a cable television 
system and method in which the off-premises conver- 
ters of several adjacent subscribers are at least 
partially controlled by common signal processing 
circuitry associated with those converters. The 
common signal processing circuitry and all the asso- 
ciated converters are preferably located in a common 
facility, for example, a housing mounted on or adja- 
cent to a utility pole neighboring the premises of 
the associated subscribers. This apparatus is 
referred to herein as an external control unit or 
"ECU" . The ECU preferably includes only a single 
tap for each network cable serving the ECU. The 
signals derived from this tap are distributed appro- 
priately to the components of the ECU. A drop cable 
extends from the ECU to each subscriber's premises. 

inside the subscriber's premises the drop 
cable is connected to a subscriber processing unit 
or »SPU» which is typically located adjacent to the 
subscriber's television receiver. The SPU applies 
the television signal on the drop cable to the tele- 
vision receiver and also applies subscriber-originated 
control signals to the drop cable for transmission 
back to the ECU. Other devices located in the sub- 
scriber' s premises, such as burglar, fire and other 
alarm or monitoring equipment capable of applying 
control signals to the drop cable for transmission 
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back to the ECU, can also be connected to the drop 
cable. 

The ECU processes the control signals 
originated by all of the associated subscribers to 
satisfy, if appropriate, the service requests indi- 
cated by those control signals. In particular, the 
common signal processing circuitry in the ECU is 
used as extensively as possible to process the 
subscriber-originated control signals to minimize 
the amount of separate ECU circuitry which must be 
provided for each subscriber. 

The ECU is also capable of receiving and 
responding to control signals from the so-called 
"head end" of the cable network. For example, these 
control signals may include channel authorization 
data identifying which channels on the cable network 
a particular subscriber is authorized to receive and 
view. These head-end-originated control signals are 
preferably transmitted via the cable network, and 
the common signal processing circuitry in each ECU 
is again used as extensively as possible to process 
these signals. Because each ECU typically serves 
several subscribers, all of those subscribers can be 
serviced from the head end by control signals ad- 
dressed to the ECU rather than to each subscriber 
individually. This greatly facilitates control of 
the system from the head end* 

Further features of the invention, its 
nature and various advantages will be more apparent 
from the accompanying drawing and the following 
detailed description of the invention. 

Brief Description of the Drawing 

Figure 1 is a block diagram of a cable 
television system constructed in accordance with the 
invention. 



Figure 2 is a schematic diagram of a typi- 
cal subscriber unit ("SU") in the apparatus of 
Figure 1. 

Figure 3 is a block diagram of the analog 
unit in the apparatus of Figure 1. 

Figure 4 is a schematic block diagram of 
the communication unit in the apparatus of Figure 1. 

Figures 5a-5i, which are connected togeth- 
er as shown in Figure 5j, are collectively a schematic 
block diagram of the digital unit in the apparatus 
of Figure 1* Figures 5k-5s are collectively a 
schematic diagram of the gate array shown in Figure 5c. 
Figures 5a-5s are sometimes collectively referred to 
as Figure 5. 

Figure 6 is a schematic diagram of the 
common power unit in the apparatus of Figure 1. 

Figure 7 is a schematic block diagram of 
the "SPU" in the apparatus of Figure 1. 

Figure 8 is a block diagram of the central 
control computer ("CCC") and modem of the headend 
in the apparatus of Figure 1* 

Figures 9a-b are flow charts illustrating 
the flow of a program controlling the operation of 
the so-called Drop Processor of the ECU. 

Figures lOa-b are diagrams of basic message 
formats used in an embodiment of the invention for 
data communication in the forward direction from the 
CCC to an ECU. 

Figure 11 is a diagram of a basic message 
format used in an embodiment of the invention for 
data communication in the reverse direction from an 
ECU to the CCC. 

Figures 12-17 are diagrams of various mes- 
sages sent between the CCC and an ECU in an embodi- 
ment of the invention. 

Figures 18a-h are flow charts illustrating 
the flow of a program controlling the operations of 
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the so-called Data Processor of the ECU in an embodi- 
ment of the invention. 

Figure 19 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the forward direction from 
the CCC to an ECU. 

Figure 20 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the reverse direction from 
an ECU to the CCC. 

Figures 21a-23d are diagrams of messages sent 
between the CCC and an ECU in another embodiment of 
the invention. 

Detaile d Description of the Invention 
1- Overview of the System 

As shown in Figure 1, an illustrative em- 
bodiment of the cable television system 10 of this 
invention includes head end apparatus 12; cable net- 
work 14; a plurality of external control units ECU1, 
ECU2 , etc . , connected to cable network 14 at loca- 
tions which are typically remote from one another 
and from head end 12; and a plurality of subscriber 
premises SUB1, SUB2 , etc., each of which is connect- 
ed to an associated ECU by a drop cable DROP1, 
DR0P2, etc. In the particular embodiment shown in 
the drawing, each ECU can be connected to as many as 
six subscribers, but this number is arbitrary and 
the maximum number of subscribers per ECU can be 
larger or smaller than six as desired. 

Head end 12 typically includes one or more 
sources of television signal information such as 
conventional satellite antenna 20. Conventional 
satellite receiver 22 separates the television sig- 
nal information received via antenna 20 into a plu- 
rality of base band television signals, each of 
which represents one base band television channel. 
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Conventional modulator 24 modulates each of these 
television signals so that each base band channel is 
shifted to a predetermined frequency or "physical" 
cable channel for distribution via cable network 14. 
Additional base band television and other signals 
(e.g., television signals from studio cameras or 
video recorders, FM audio signals, etc.) may also be 
applied to modulator 24 via leads 26, 28, etc., and 
shifted to predetermined physical cable channels by 

the modulator. 

All of the output signals of modulator 24 
are applied to conventional combiner 30 which com- 
bines them for application to cable network 14 via 
conventional combiner 32. Combiner 32 also adds 
control and data signals to the signal applied to 
cable network 14. These control and data signals 
may be of two types: (1) a so-called "forward data" 
signal which represents information generated at 
head end 12 for controlling the ECUs in the network, 
and (2) a forward high data rate channel ("HDRC") 
signal which is typically included in the FM band 
and which allows the cable network to be used for 
such purposes as distributing non-television signal 
data (e.g., general purpose computer programs and 
data) to the subscribers. Because the forward HDRC 
signal is typically included in the FM band, the 
term "FM audio signal" as used herein includes the 
forward HDRC signal if such a signal is employed in 

the system. 

In addition to adding forward data and 
forward HDRC signals to the signal applied to cable 
network 14, combiner 32 also conducts so-called "re- 
verse data" signals in the opposite direction from 
cable network 14 to modem 34. The reverse data sig- 
nals are control signals generated by the ECUs as 
described below for transmission to head end 12 for 
use in controlling the cable television network. In 
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the illustrative embodiment shown and described here- 
in, four channels are available for reverse data 
communication. Modem 34 converts (modulates) forward 
data signals produced by central control computer 
("CCC") 36 to signals suitable for transmission via 
cable network 14. Modem 34 also converts (demodu- 
lates) reverse data signals received from cable net- 
work 14 to signals suitable for processing by cen- 
tral control computer 36. 

Combiner 32 also extracts from the signal 
on cable network 14 a reverse HDRC signal which al- 
lows the cable network to be used for such purposes 
as transmitting non-television signal data (e.g., 
fire and burglary alarm signals) from the subscrib- 
ers to a central location such as head end 12. The 
reverse HDRC signal is typically in a frequency band 
(e.g., 25 MHz) which is independent from all other 
frequency bands employed in the system. The use of 
a reverse HDRC frequency band in the present invention 
enables direct two-way communi cation between the 
head end and the subscribers, and minimizes noise 
and other signal degradation problems affecting other 
communication signals on the CATV cable and inherent 
in conventional two-way CATV systems. 

Each ECU includes a conventional tap off 
device 50 for applying the signals which appear on 
cable network 14 to the circuitry of the ECU and for 
applying to cable network 14 the reverse data origi- 
nating at the ECU and the reverse HDRC signals orig- 
inating at the associated subscribers. Each ECU is 
typically located outside the premises of the sub- 
scribers served by the ECU* Typically, all the 
circuitry of the ECU is located in a common housing 
which may be adapted for mounting on a utility pole 
or other suitable structure adjacent to the premises 
of the subscribers served by the ECU. 



Tap off device 50 is connected to conven- 
tional splitter-combiner network 52. Splitter- 
combiner network 52 distributes the signals received 
from cable network 14 to a plurality of subscriber 
units SU1, SU2, etc. within the ECU, each of which 
is associated with a respective one of the subscrib- 
ers served by the ECU, Although each SU includes 
additional apparatus described in detail below, for 
the moment it will be sufficient to think of each SU 
as a digitally controlled converter for performing 
the television signal frequency conversion function 
performed by the converter located adjacent the sub- 
scriber's television receiver in conventional cable 
network systems. 

Splitter- combiner network 52 also distrib- 
utes the signals received from cable network 14 to 
analog unit 54, described in greater detail below. 
In general , analog unit 54 separates the FM audio 
and forward data signals from the other signals re- 
ceived from cable network 14. Analog unit 54 ap- 
plies the FM audio signal to each SU for transmission 
to the subscribers. Analog unit 54 also demodulates 
the forward data signal and applies the resulting 
data signal to digital unit 55. Analog unit 54 
applies reverse HDRC signals received from the SUs 
to splitter-combiner network 52, and splitter- combiner 
network 52 applies those reverse HDRC signals to tap 
off device 50 and thereby to cable network 14. 

Splitter-combiner network 52 also applies 
reverse data signals from communication unit 56 to 
tap off device 50. In addition, if a so-called 
"slave" ECU (not shown in Figure 1) is associated 
with "master" ECU1 as described in detail below, 
splitter-combiner network 52 conveys signals in both 
directions via lead 58 between tap off device 50 and 
the splitter-combiner network of the slave ECU. 



As mentioned above, each SU receives the 
entire cable network signal from splitter-combiner 
network 52. In response to control signals received 
from digital unit 55, each SU (1) selects from the 
cable network signal the portion of that signal rep- 
resenting the television channel which the associat- 
ed subscriber wishes to view, and (2) converts that 
signal portion to a television signal on a predeter- 
mined channel (e.g., channel 3) to which the associ- 
ated subscriber's television receiver 90 is tuned. 
This television signal is applied to the SU's asso- 
ciated drop cable DROP1, DR0P2, etc. # which runs 
from the SU to the associated subscriber's premises 
SUB1, SUB2 , etc. Each SU also receives the FM audio 
signal from analog unit 54 and combines that signal 
with the television signal applied to the associated 
subscriber's drop cable. 

The ECU communicates via each SU with the 
associated subscriber's apparatus (in particular, 
the SPU of the associated subscriber) by means of 
so-called very low frequency ("VLF") data signals on 
the associated drop cable. Also, when a subscriber 
operates his or her SPU to make a television channel 
selection, the SPU applies to the associated drop 
cable for transmission to the ECU VLF data signals 
representative of the desired channel selection. 
Each SU conveys these VLF data signals in both direc- 
tions between the associated subscriber drop cable 
and communication unit 56 which includes a modem for 
conveying these VLF data signals to and from digital 
unit 55. Each SU also conveys reverse HDRC signals 
from the associated subscriber drop cable to analog 
unit 54. 

The power required to operate each ECU is 
supplied by the subscribers served by that ECU. 
Each subscriber has an SPU which applies an alter- 
nating current ("AC") power signal to the associated 
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drop cable. The associated SU conveys that power 
signal to common power unit 60 in the ECU. Common 
power unit 60 combines all of the applied power sig- 
nals and derives from the combined signal the cur- 
rents and voltages needed to power the various 
components of the ECU. In this way, all of the sub- 
scribers served by the ECU share the power require- 
ments of the ECU. In the event of a general AC power 
failure, common power unit 60 applies a control signal 
to digital unit 55 which causes the digital unit to 
shut down in such a way that important data is not 
lost. 

Digital unit 55 controls the operation of 
the ECU. Digital unit 55 receives and processes 
forward data applied to the digital unit via analog 
unit 54. Digital unit 55 also generates reverse 
data and applies that data to communication unit 56 
for transmission to head end 12. Digital unit 55 
receives and processes demodulated VLF signals ap- 
plied to the digital unit via communication unit 56 
from all of the SUs in the ECU. Digital unit 55 
also generates other signals for transmission back 
to the subscribers via communication unit 56 and 
the SUs. Digital unit 55 also controls various 
functions of the SUs. For example, when a subscrib- 
er wishes to view a particular television channel, 
digital unit 55 receives VLF signals generated by 
the subscriber indicating the desired channel selec- 
tion, determines whether or not the subscriber is 
authorized to receive that channel based upon channel 
authorization data previously provided by head end 
12, and, if the subscriber is authorized to receive 
the desired channel, controls the subscriber's SU to 
cause it to apply the desired channel signal to the 
subscriber^ drop cable. 

Each subscriber has at least one SPU, at 
least one conventional television receiver 90 con- 
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nected to the SPU, and (optionally) a conventional 
remote control unit ("RCU" ) for remotely controlling 
the SPU by infrared or other signals. The SPU is 
connected to the drop cable and applies the received 
drop cable signal to the associated television re- 
ceiver 90. The received drop cable signal may also 
be applied to the subscriber's (optional) FM audio 
receiver equipment (not shown) and to the subscriber's 
(optional) forward HDRC utilization equipment (also 
not shown). The SPU has a conventional keypad (not 
shown in Figure 1) for allowing the subscriber to 
enter data such as the number of the television chan- 
nel the subscriber wishes to receive. Alternatively, 
this data can be entered via the subscriber's RCU. 
The SPU converts data entered by the subscriber to 
VLF data signals which are transmitted to the as- 
sociated ECU via the subscriber's drop cable • The 
SPU also typically has data display elements such as 
seven-segment light emitting diode ("LED") displays. 
These displays can be controlled by VLF data sent to 
the SPU from the associated ECU. The SPU also ap- 
plies the reverse HDRC signal originated by the sub- 
scriber to the associated drop cable. 

The following Table A summarizes the allo- 
cation of carrier signal frequencies in the illus- 
trative embodiment of the invention shown and 
described herein: 
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TABLE A 

Type of Signal Approximate Frequency 

1. AC Power 60 Hz 

2. VLF Data (ECU to SPU) 430 KHZ 

3. VLF Data (SPU to ECU) 468 KHz 

4. Reverse Data 

a. Channel 0 19.125 MHz 

b. Channel 1 19-375 MHz 

c. Channel 2 19-625 MHz 

d. Channel 3 19 •875 MHz 

5. Reverse HDRC Data 25 MHz 

6. Television 50-88 MHz 

108-450 MHz 

7. FM Audio (Includes 88-108 MHz 

Forward HDRC Data) 

8. Forward Data 104 MHz 

It will be understood that the frequencies 
shown in Table A are merely illustrative and that 
other frequencies can be employed if desired. For 
convenience herein, the television and FM audio sig- 
nals on cable network 14 (items 6 and 7 in Table A, 
above) are sometimes hereafter referred to collec- 
tively as CATV signals. 

Although cable network 14 has only a sin- 
gle feeder cable in the embodiment shown in Figure 1, 
two feeder cables can be employed if desired to in- 
crease the number of television channels available 
for distribution to subscribers. For example, if 
two cables were provided, elements such as 24, 30, 
32, 50, and 52 would be substantially duplicated to 
serve the second cable. Each SU would receive input 
CATV signals from each cable. To select between the 
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two cables, each SU would also include a switch con- 
trolled by digital unit 55 for switching between the 
two applied cable signals. This is discussed in 
greater detail below in relation to the SUs. In a 
multi-cable system, the FM audio, reverse HDRC, for- 
ward data, and reverse data signals are preferably 
transmitted by only one cable, designated the pri- 
mary cable, thereby allowing some simplification of 
the apparatus associated with the other cable or 
cables. Thus, elements such as 34, 36, 54, 55, 56, 
and 60 do not have to be duplicated or even signi- 
ficantly altered to provide a multi-cable system. 

It is also possible for each subscriber to 
have more than one television receiver 90. The ad- 
ditional television receiver or receivers can be 
attached to one SPU, in which case all of the tele- 
vision receivers receive the same television signal. 
Alternatively, the additional television receiver or 
receivers can be served by a second SPU to enable 
the subscriber to simultaneously select and receive 
two different television channels. If a subscriber 
has two SPUs, both of the SPUs can be connected to a 
single drop cable. In such a case, one SPU will be 
configured as a "master" SPU, and the other will be 
configured as a "slave" SPU. At the ECU, a sub- 
scriber with a master and slave SPU is served by two 
SUs. Each SU is associated with a different SPU. 
The signals from both SUs are multiplexed onto the 
single drop cable. The television signal from the 
first or "primary" SU is converted by the SU to, and 
applied to the drop cable as, a first or lower drop 
cable channel. The television signal from the other 
or "secondary" SU is converted to, and applied to the 
drop cable as, a second or higher drop cable channel. 
The television receiver associated with each SPU is 
timed to a respective one of the two drop cable 
channels. 
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Thus, each subscriber has at least one 
primary SU in the ECU associated with a master SPU. 
If a subscriber has two SPUs, that subscriber may 
also have a secondary SU in the ECU associated with 
the slave SPU- In any event, the total number of 
SUs which can be included in an ECU in the particu- 
lar embodiment shown and described herein is six. 

If additional subscriber service is needed 
at the location of an ECU which is operating at ca- 
pacity, then a second or "slave" ECU containing six 
more SUs can be connected to the splitter-combiner 
network 52 of the "master" ECU via lead 58 as men- 
tioned above. In this way, additional subscriber 
service can be provided without the necessity of 
cutting into the cable network 14 to insert an addi- 
tional tap 50. 

II . Subscriber Unit 

Figure 2 shows a typical subscriber unit 
SUl in greater detail. The cable network signal 
from splitter-combiner network 52 (Figure 1) is ap- 
plied to conventional converter tuner 100 via the 
INPUT terminal and optional switching device 102. 
If the system had two cables rather than one as 
shown in Figure 1, each SU would have two INPUT ter- 
minals, each connected to a respective one of the 
two cables. Switching device 102, which can include 
a conventional RF switching relay such as part 
number G4Y-152P available from Tateishi Electric Co. 
("Omron") of Tokyo, Japan, would then be used to 
apply one or the other of the two cable signals to 
converter tuner 100. Switching device 102 would be 
controlled to select signals from one or the other 
CATV feeder cable by a conventional transistor 
switch (part of switching device 102) responsive to 
the state of the Q3 output on pin 7 of conventional 
addressable latch 140. 
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Converter tuner 100, together with 
conventional frequency synthesizer 104 and the cir- 
cuits including crystal 106, capacitors 108, 110, 
112, 114, 116, 118, 120, resistors 122, 124, 126, 
128, and transistors 130 and 132, selects the por- 
tion of the cable television signal which the asso- 
ciated subscriber wishes to receive, converts that 
signal portion to a television signal on the channel 
to which the subscriber's television receiver 90 is 
tuned, and applies that signal to the DROP CABLE 
output terminal of the SU via conventional FM adder 
device 180, directional coupler 182, and capacitor 
184- In one embodiment, converter tuner 100 may be 
part number CVA 213A (channel 3) or CVA 215A (chan- 
nel 5) available from Toshiba Corporation of Tokyo, 
Japan (hereinafter "Toshiba"), or an equivalent de- 
vice to convert the CATV signals to the same or other 
channels or frequencies. Frequency synthesizer 104 
may be Toshiba part number TD6352P or an equivalent 
device . 

The converter circuitry operates as fol- 
lows. Via its DATA input lead, frequency synthe- 
sizer 104 receives a ten-bit main channel conversion 
coefficient ("MCCC") and a five-bit "swallow" con- 
version coefficient ("SCC"). The bits of these two 
coefficients, which are sometimes collectively re- 
ferred to as the main and swallow ("MS") coeffi- 
cients, are shifted into^ frequency synthesizer 104 
at the clock rate established by its CLOCK input. 
When all the bits of the MS coefficients have been 
shifted into frequency synthesizer 104, they are 
latched into the synthesizer in response to a signal 
applied to the LOAD input terminal. Frequency syn- 
thesizer 104 then uses the MS coefficients in a known 
manner to (1) scale down the frequency of the voltage 
controlled LOCAL OSCILLATOR ("LOC. OSC") output 
signal of converter tuner 100, (2) perform a phase 
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detection comparison between the scaled down LOC. 
OSC. signal frequency and the reference OSCILLATOR 
("OSC") signal frequency provided in part by crystal 
106, and (3) produce an error signal at the PHASE 
DETECTOR OUTPUT ("F/D OUT") terminal* The error 
signal produced by frequency synthesizer 104 is used 
to control the voltage controlled oscillator in con- 
verter tuner 100 to cause that oscillator to produce 
the demodulation signal frequency needed to convert 
the desired cable channel to the channel to which 
the subscriber's television receiver 90 is tuned. 

Addressable latch 140 , which may be 
Toshiba part number TC40H259 or an equivalent de- 
vice, receives control and data signals from digital 
unit 55, stores that data, and outputs it to fre- 
quency synthesizer 104. In particular, addressable 
latch 140 receives data via its DATA input lead and 
processes that data in accordance with the function 
control signals applied to its A, B, and C input 
leads. The addressable latch in a particular SU is 
selected and thereby enabled by an appropriate sig- 
nal applied to the NOT ENABLE ("NEA") input terminal 
of the addressable latch to be selected. (In gener- 
al, the logical polarity of signals and signal names 
appearing in the drawings will be ignored in this 
specification. Thus, for example, whereas the sig- 
nal at pin 14 of addressable latch 140 is actually 
an inverse enable signal , that signal is simply re- 
ferred to in this specification by its functional 
name "NEA" without regard for its logical polarity. ) 
Resistors 142-147 are pull-up resistors convention- 
ally associated with selected inputs and outputs of 
addressable latch 140. 

Addressable latch 140 also monitors wheth- 
er or not the associated subscriber is supplying his 
or her share of the AC power needed to operate the 
ECU. This function is performed in response to the 
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signal applied to the CLEAR ("CL") input terminal of 
addressable latch 140- If the associated subscriber 
is not providing AC power to the ECU via the sub- 
scriber's drop cable, the Q4 output signal of ad- 
dressable latch 140 controls the circuit including 
resistors 150-152, transistors 153-155, diode 156, 
inductor 158, and capacitor 159 to shut off power to 
associated converter tuner 100. This prevents any 
subscriber who is not supplying AC power to the ECU 
from receiving television signals from the ECU. The 
Q5 output signal of addressable latch 140 also indi- 
cates whether or not the associated subscriber is 
supplying AC power. This Q5 output signal is ap- 
plied to the POWER DETECT output terminal of the SU 
for use by digital unit 55. 

Each primary SU such as SU1 has a power 
section which includes filtering inductor 160, diodes 
161-163, capacitors 164-167, and resistors 168-169. 
Inductor 160 blocks VLF and CATV signals. Diodes 
161 and 162 respectively produce half-wave rectified 
power signals (»+'» and "-") from a 60 volt or less 
AC power signal on the associated drop cable. The + 
and - signals are respectively connected to and summed 
with other + and - power signals from other sub- 
scribers and SUs (i.e., SU2-SU6) in the ECU. The 
summed power signals then are applied to common power 
unit 60 which is described in detail below. Circuit 
elements 163 and 167-169 constitute another half- 
wave rectifier circuit which produces a DC output 
signal (which is clamped to approximately +5V by 
diode 157) as long as the associated subscriber is 
supplying AC power via the drop cable. This DC out- 
put signal is applied to the CL input terminal of 
addressable latch 140 via voltage dividing resistors 
170-171 for the purpose described above. 

If a secondary SU (e.g., SU2) is associat- 
ed with SU1 to enable the subscriber to select and 
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receive two multiplexed channels via the drop cable, 
then the DC output signal produced by elements 163 
and 167-169 is also applied to the secondary SU via 
resistor 172 in the primary SU and jumper 173 in the 
secondary SU. Jumper 173 is a completed connection 
only in the secondary SU. Power supply elements 
160-169 are omitted from the secondary SU, as is 
capacitor 184- Also in the secondary SU, the termi- 
nal corresponding to the DROP CABLE terminal in 
Figure 2 is connected to the FM INPUT AND REVERSE 
HDRC OUTPUT terminal of the associated primary SU. 
Thus, the secondary SU selects one television chan- 
nel, adds the FM signal to the first television 
channel signal, and applies the resulting signal to 
the FM INPUT AND REVERSE HDRC OUTPUT terminal of the 
associated primary SU. The primary SU selects the 
second television channel, adds that signal to the 
signal received from the secondary SU, and applies 
the resulting signal to the subscriber's drop cable. 
In this way each subscriber can receive as many as 
two television channels multiplexed on a single drop 
cable. As mentioned above, each of the subscriber's 
television receivers is tuned to view one or the 
other of the two channels on the drop cable. The 
only other differences between the primary and sec- 
ondary SUs are (1) the use of different local oscil- 
lator frequencies so that the primary and secondary 
SUs place the selected cable channels on different 
drop cable channels, and (2) the omission in the 
secondary SU of what would otherwise be a redundant 
VLF input/output. 

The remaining elements in the SU are (1) a 
power filtering circuit including inductor 190 to 
block high-frequency signals from entering the +27V 
power line, and capacitor 192 and resistor 194 to 
remove high-frequency ripple from the +27V power 
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line, and (2) capacitor 196 which is connected be- 
tween the VLF input/output lead and ground . Direc- 
tional coupler 182 conveys VLF signals in both direc- 
tions between the drop cable and the VLF input/output 
terminal . 

III. Analog Unit 

As shown in Figure 3, analog unit 54 in- 
cludes bandpass filter 200 for extracting the FM 
audio (approximately 88-108 MHz) and forward data 
(104 MHz plus or minus 100 KHz) signals from the 
CABLE SIGNAL* The FM signal is applied to each of 
the FM OUTPUT AND REVERSE HDRC INPUT terminals of 
analog unit 54 via input/output coupling network 
202. Each FM OUTPUT AND REVERSE INPUT HDRC terminal 
of analog unit 54 is connected to the FM INPUT AND 
REVERSE HDRC OUTPUT terminal of a respective one of 
the SUs. 

Input/output coupling network 202, bandpass 
filter 204 , and lowpass filter 206 convey reverse 
HDRC signals (25 MHz plus or minus .5 MHz) from the 
FM OUTPUT AND REVERSE HDRC INPUT terminals to the 
CABLE SIGNAL terminal. Thus, filters 204 and 206 
allow reverse HDRC signals to pass from subscriber 
premises SUB1, SUB2, etc. (Figure 1) through the ECU 
and directly to cable network 14, thereby providing 
a data signal path for direct communication via 
cable network 14 between the subscribers and head 
end 12. However, filters 204 and 206 block other 
signals from directly passing from the subscribers 
and drop cables to cable network 14. In particular, 
filters 204 and 206 prevent signals, such as citizen 
band and other two-way radio signals, from entering 
cable network 14 and interfering with or degrading 
the reverse data signals sent from the ECUs to head 
end 12. In contrast, in a conventional two-way cable 
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television system, such interfering signals typ- 
ically are picked up at various poorly or loosely 
connected or dirty or corroded drop cable connec- 
tions and cracked cable shields in the CATV system. 
The use of an HDRC channel and elements 204 and 206 
in the CATV system of the present invention thus 
allows for reliable, high-speed, direct two-way com- 
munication between subscribers and head end 12 by 
isolating cable network 14, and the reverse data 
transmitted thereon, from interfering signals picked 
up by numerous drop cable connections. 

Conventional bandpass filter 210 extracts 
the forward data signal from the output signal of 
bandpass filter 200. The forward data output signal 
of bandpass filter 210 is applied to mixer 212 for 
mixing with the 108.5 MHz output signal of local 
oscillator 214. The resulting 4.5 MHz output signal 
is amplified by conventional intermediate frequency 
amplifier 216 and applied to conventional detector 
220. Detector 220 converts the frequency-modulated 
("EM") forward data signal to a base band forward 
data signal which is applied to the FORWARD DATA 
OUTPUT terminal of analog unit 54 for application to 
digital unit 55. 

IV. Communication Unit 

Figure 4 shows communication unit 56 in 
greater detail. Communication unit 56 is controlled 
by digital unit 55 and facilitates communication of 
(1) reverse data from the ECU to the CCC of head 
end 12, and (2) VLF data to and from the ECU and 
each associated subscriber^ SPU. 

For communicating information from the ECU 
to head end 12, communication unit 56 includes re- 
verse channel selector 300, conventional modulator 
330, and conventional bandpass filter 332. Channel 
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selector 300, on command from digital unit 55, se- 
lects any one of four available reverse channels for 
transmission of ECU reverse data to head end 12. A 
two-bit reverse channel selection signal ("REV. 
CH. A" and "REV. CH. B" ) is applied from digital 
unit 55 to conventional binary decoder 302. Depend- 
ing on the bit combination present on the A and B 
inputs of decoder 302 (i.e., 00, 01, 10, or 11), one 
of the four outputs of decoder 302 will be low and 
all other outputs will be high. The outputs of de- 
coder 302, each of which is connected to a respec- 
tive one of four crystal-controlled oscillators 304, 
306, 308, and 310, in turn cause one of the four 
oscillators to be operative. Each oscillator 304, 
306, 308, and 310 is tuned to oscillate at a differ- 
ent frequency corresponding to one of the frequen- 
cies of the four channels available for reverse data 
communication. In one embodiment, oscillators 304, 
306, 308, and 310 operate at 19.125 MHz, 19.375 MHz, 
19.625 MHz, and 19.875 MHz, respectively. It will, 
of course, be appreciated that other frequencies and 
a different number of reverse channels can be used 
if desired. 

The output of the particular oscillator 
selected by decoder 302 is applied to modulator 330 
as a carrier frequency for modulation by the reverse 
data to be transmitted to head end 12. Modulator 
330 can be any conventional modulator for modulating 
digital signals onto an analog carrier. In a pre- 
ferred embodiment, modulator 330 is a binary phase- 
shift keyed ("BPSK" ) modulator, such as part number 
MC 1496 available from Motorola Corporation of 
Phoenix, Arizona (hereinafter "Motorola"). Data is 
modulated for transmission on each reverse channel 
at a data rate of 50 Kbps. 

Channel selector 300 also includes conven- 
tional logic circuit 305 (comprised, for example, of 
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conventional NOR and NAND gates) for receiving and 
enabling the transmission of digital reverse data 
from digital unit 55 to head end 12, and for receiv- 
ing a request- to-send CRTS") signal from and pro- 
viding a clear-to-send ("CTS") signal to digital 
unit 55. If digital unit 55 is not sending data to 
head end 12, digital unit 55 maintains the RTS lead 
to logic circuit 305 in a logical "0" state. This 
causes logic circuit 305 to apply a signal to tran- 
sistor 309 through current- limiting resistor 307, 
thus shorting the output of oscillators 304, 306, 
308, and 310 to ground and preventing the applica- 
tion of carrier to modulator 330. In addition, log- 
ic circuit 305 (1) maintains the CTS lead in a 
logical "1" state, thus signaling to digital unit 55 
that it is not clear to send data, and (2) disables 
transmission of data signals to modulator 330. If 
digital unit 55 desires to send data to head end 12, 
it raises the RTS lead. This causes logic circuit 
305, after a short delay, to (1) remove the signal 
from transistor 309 to allow a carrier signal to be 
applied to modulator 330, (2) present a logical "0" 
state on the CTS lead to signal digital unit 55 that 
it is clear to send data, and (3) enable the passage 
of data signals to modulator 330. Digital unit 55 
may transmit data only while CTS is in a logical "0" 
state . 

Modulator 330 modulates the reverse data 
presented at its data input line onto the carrier 
signal presented at its carrier input line. The 
output of modulator 330 is a modulated signal 
having a selected one of four carrier frequencies 
which is applied to bandpass filter 332. Bandpass 
filter 332 has a 1 MHz passband centered at 19.5 MHz. 
The output of bandpass filter 332 is reverse channel 
output, which is applied to splitter-combiner network 
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52 (Figure 1) for transmission via cable network 14 
to head end 12. 

For enabling communications between the 
ECU and each associated subscriber SUB1, SUB2 — 
etc., communication unit 56 includes bi-directional 
multiplexer 350 for connecting a first input/output 
line to any one of a plurality of second input/output 
lines as a function of a binary code appearing on 
subscriber address lines A, B, and C. Subscriber 
address lines A, B, and C are connected to digital 
unit 55 to enable digital unit 55 to selectively 
connect any one of the plurality of second input/out- 
put lines to the first input/output line- In a pre- 
ferred embodiment, multiplexer 350 is a l-to-8 multi- 
plexer, such as Toshiba part number TC4051BP, having 
8 second input/output lines, only 6 of which are 
used (one for each of up to six SUs). Each of the 
second input/output lines is connected to the VLF 
input/output terminal of a respective one of sub- 
scriber units SU1, SU2 . .. etc. (see Figure 2). By 
presenting different code combinations on address 
lines A, B, and C (i.e., 000, 001, 010, 011, 100, or 
101), digital unit 55 can select a particular drop 
cable to enable a particular subscriber to communi- 
cate with the ECU. 

For receiving communications from sub- 
scribers, the first input/output line of multiplexer 
350 is connected through DC-blocking capacitor 336 
to the input of very low frequency ("VLF") demo- 
dulator 340. VLF demodulator 340 receives VLF-modu- 
lated analog signals transmitted from the SPUs at a 
data rate of 1200 bps (or any other convenient rate) 
and demodulates those signals into serial digital 
data for processing by digital unit 55. In one em- 
bodiment, the VLF signals received from the SPUs are 



on/off amplitude-shift keyed ("ASK") modulated sig- 
nals having a carrier frequency of 468 KHz. A lo- 
gical "1" (mark) is represented by 100% carrier, and 
a logical "0" (space) is represented by 0% carrier. 
Demodulator 340 includes a conventional parallel 
tuned LC circuit 342 tuned to produce an output in 
response to the receipt at its input of a signal 
having a frequency, of 468 KHz. The output of cir- 
cuit 342 is applied to surface acoustic wave ("saw") 
filter 344 also tuned to 468 KHz. The output of saw 
filter 344 in turn is connected to conventional am- 
plifier 346 which produces a mark and space data 
output in response to the presence and absence of 
carrier. This data output is applied to digital 
unit 55 for processing as data received from the 
SPUs. 

For communication from the ECU to the 
SPUs, data from digital unit 55 is applied to the 
data input connection of VLF modulator 320. In one 
embodiment, VLF modulator 320 modulates digital data 
signals at a data rate of 1200 bps (or any other 
convenient rate) from digital unit 55 into an on/off 
ASK analog VLF signal having a carrier frequency of 
430 KHz. Data from digital unit 55 turns on and off 
transistor 327 (via current-limiting resistor 328). 
Transistor 327 in turn controls on and off FET tran- 
sistor switch 324 via resistors 325 and 326. The 
430 KHz carrier signal produced by conventional 
crystal-controlled oscillator 322 is applied to the 
base of transistor 360 which is connected in such a 
way that the carrier signal appears at the transis- 
tor's collector shifted 180° relative to the carrier 
signal appearing at the transistor's emitter. The 
collector carrier signal is switched on and off by 
transistor switch 324 in accordance with the VLF 
data to be transmitted to an SPU. This switched 
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carrier signal is applied to the first input/output 
line of multiplexer 350 via resistor 334 for trans- 
mission to one of the plurality of subscriber SPUs. 
The continuous carrier signal appearing at the emit- 
ter of transistor 360 is applied to all of the sec- 
ond input/output lines of multiplexer 350 via 
transistor 370 and resistors 381-386. In this way, 
there is constant 430 KHz carrier on all of the sec- 
ond input/output lines of multiplexer 350 except 
when the carrier on one of those lines is cancelled 
by the switched carrier from transistor switch 324. 

V. Digital Unit 

As shown in Figure 5, digital unit 55 has 
two major subparts* Those subparts are (1) signal 
processing portion 55a (shown in Figures 5a-5f), and 
(2) memory portion 55b (shown in Figures 5g-5i). 
These two portions of digital unit 55 are intercon- 
nected by means of the terminals represented by rec- 
tangles and numbered 01-40. For example, the 
terminal numbered 01 in Figure 5f is connected to 
the correspondingly numbered terminal in Figure 5g. 

Digital unit 55 includes conventional uni- 
versal synchronous or asynchronous receiver/trans- 
mitter ( M US ART 11 ) 400, such as part number 8274 
available from Intel Corporation of Santa Clara, 
California (hereinafter "Intel"). USART 400 con- 
verts HDLC- formatted serial forward data received 
from head end 12 into parallel data for processing 
by the remainder of digital unit 55. USART 400 also 
converts parallel reverse data generated by other 
elements in digital unit 55 into HDLC- formatted 
serial data for transmission back to head end 12. 
The operation of USART 400 is augmented by gate 
array 402, shown in detail in Figures 5k-5s, which 
performs various functions such as converting non- 
return to zero inverted ("NRZI") forward data from 
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head end 12 on the FORWARD DATA lead to non-return 
to zero ("NRZ") "receive" data on the RXD lead. 
Gate array 402 also converts NRZ "transmit" data on 
the TXD lead to NRZI reverse data on the REVERSE 
DATA lead. 

USART 400 and gate array 402 are also in- 
terconnected by INTERRUPT ("INT"), CLOCK ( "CLK" ) , 
RXC, TXC, READ ("RD"), WRITE ( "WR" ) , and RESET 
("RES") leads. The INT signal is generated by 
USART 400, is inverted by gate array 402, and is 
applied to the INTO terminal of microprocessor 420. 
This signal is used to alert microprocessor 420 to 
the occurrence of an important event in USART 400 
(e.g., the fact that a character has been received 
or transmitted via the FORWARD or REVERSE DATA 
leads). The CLK3 output signal of gate array 402 is 
derived from the CLKOUT output signal of micropro- 
cessor 420. In particular, the 6MHz CLKOUT signal 
is divided by two by gate array 402 to produce the 
3MHz CLK3 output signal which is applied to USART 
400. The RXC output signal of gate array 402 is a 
clock signal derived by gate array 402 from the NRZI 
forward data signal. The TXC input signal of gate 
array 402 is a clock signal produced by microproces- 
sor 420 to control the rate at which reverse data is 
transmitted back to head end 12. The source of the 
RD and WR signals is microprocessor 420. These sig- 
nals respectively cause other devices in digital 
unit 55 to output data so that microprocessor 420 
can read it, or cause other devices in digital 
unit 55 to input data from microprocessor 420. The 
ultimate source of the RESET or RES signals is power 
detect circuit 480. The POWER DETECT input terminal 
of digital unit 55 is connected to the RESET output 
terminal of common power unit 60 (Figure 6). Power 
detect circuit 480 produces an output signal for 
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resetting microprocessor 420 when power is restored 
following a power outage. Microprocessor 420 re- 
sponds to this RES input signal by producing a RESET 
output signal which is applied to the RESET input 
terminal of gate array 402. Gate array 402 applies 
an inverted RESET signal to USART 400 r microcomputer 
450, and hex inverting buffer 465, 

Gate array 402 is shown in detail in 
Figures 5k-5s. In Figure 5k, reference number 250 
denotes a typical input buffer; reference number 252 
denotes a typical AND gate; reference number 254 
denotes a typical NAND gate; reference number 256 
denotes a typical J-K flip-flop; reference number 
258 denotes a typical D-type flip-flop; reference 
number 260 denotes a typical OR gate; and reference 
number 262 denotes a typical output buffer. In Fi- 
gure 5s, reference number 264 denotes a typical 
latch. The following Table B correlates the gate 
array 102 pin numbers shown in Figure 5c with the 
lead labels used in Figures 5K-5s: 
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TABLE B 

Figure 5c Lead. Label in 

Pin Number Figures 5k-5s 

1 INI 

2 REST 

3 IN10 

4 IN3 

5 IN4 

6 IN5 

7 IN6 

8 IN7 

9 IN8 

10 IN9 

11 IN11 

12 1N12 

13 

14 GND 

15 IN13 

16 OT10 

17 OT9 

18 OT8 

19 OT7 

20 OT6 

21 OT5 

22 OT4 

23 OT3 

24 OT2 

25 OT1 

26 OT12 

27 OT11 

28 VCC 

In addition, leads with EX labels in Figures 5k-5s 
are connected to similarly labelled leads in 
Figures 5k-5s. For example, the output lead la- 
belled EX4 in Figure 5m is connected to the input 
lead labelled EX4 in Figure 51. The detailed opera- 
tion of the gate array circuits shown in Figures 5k-5s 
will be readily apparent to those skilled in the art 
from the circuits themselves and from the preceding 
and following functional description of gate array 
402 in relation to the other components of digital 
unit 55. 

USART 400 has a REQUEST TO SEND CRTS" or 
•'DTRA" ) lead by which it interrogates communication 



01 672; 

-29- 

unit 56 to ensure that the communication unit is 
ready to transmit reverse data to head end 12. If 
communication unit 56 is ready to transmit reverse 
data, the communication unit sends an appropriate 
signal to US ART 400 on the CLEAR TO SEND ("CTS" or 
"CTSA") lead. USART 400 selects the reverse data 
channel to be used by means of signals on the RE- 
VERSE DATA CHANNEL SELECT A and B ( "RTSA" and 
"RTSB" ) leads, which are also connected to communi- 
cation unit 56. 

Pull-up resistor networks 404-407 are con- 
nected in the conventional way between +5V power 
supply circuit 414 and the CTS, RTSA, RTSB, RTS, 
INTERRUPT, FORWARD DATA, and REVERSE DATA leads, as 
well as to the TXDB and RXDB leads which are not 
used. Power supply circuit 414 is configured con- 
ventionally to provide noise protection for the +5V 
power signal used throughout digital unit 55. The 
VCC terminal of USART 400 is also conventionally 
connected to +5V power supply 414 in parallel with 
capacitors 408 and 409. The VCC terminal of gate 
array 402 is similarly connected to the +5V power 
supply in parallel with capacitors 410 and 411. The 
SYNCA terminal of USART 400 is clamped to the +5V 
supply via resistor 412. The PRI, CDA, and GROUND 
("GND") leads of USART 400 and the GROUND < M GND") 
lead of gate array 402 are all connected to ground* 

USART 400 applies parallel forward data to 
the data bus of digital unit 55 via terminals D0-D7. 
USART 400 also receives parallel reverse data from 
the data bus via terminals D0-D7. The data bus dis- 
tributes data among USART 400, microprocessor 420, 
latches 430 and 432, multiplexers 440 and 442, micro- 
computer 450, and memory unit 475. Pull-up resistor 
network 413 is connected in the conventional way 
between the +5V power supply and the data bus leads. 
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Microprocessor 420, which can be a conven- 
tional microprocessor such as Intel part number 
80186, performs such functions as (1) communicating 
with head end 12, (2) processing subscriber requests 
(e.g., channel selection), and (3) communicating 
with microcomputer 450. In addition to the data bus 
connections, microprocessor 420 communicates with 
USART 400 Via its DRQ1, INTA0, DRQ0, Al, A2, PCS0, 
TIOOT, and T0OUT leads. When USART 400 is to read 
data directly from the memory portion 55b of digital 
unit 55, USART 400 requests direct memory access 
( "DMA" ) for reading by applying a DRQ1 signal to 
microprocessor 420. Microprocessor 420 acknowledges 
receipt of an INTO signal from USART 400 via gate 
array 402 as described above by means of an INTA0 
output signal. When USART 400 is to write data di- 
rectly to the memory portion 55b of digital unit 55, 
USART 400 requests direct memory access ("DMA") for 
writing by applying a DRQ0 signal to micropressor 
420. The Al output signal of microprocessor 420 is 
applied to USART 400 to select one of two register 
sets in USART 400 for connection to the data bus. 
The A2 output signal of microprocessor 420 is ap- 
plied to USART 400 to one of two register types 
(i.e., control "C» or data "D" ) within the USART 
register set selected by the Al signal. The PCS0 
(programmable chip select 0) output signal of micro- 
processor 420 is used to select USART 400 for read- 
ing data from (WR) or writing data to (RD) micro- 
processor 420. The T0OUT output signal of micro- 
processor 420 is a timer signal which controls 
the rate at which forward and reverse data are 
transmitted. The TIOUT output signal of micropro- 
cessor 420 is similar to the T0OUT signal, but con- 
trols the data rate on unused channel TXDB/RXDB. 

Microprocessor 420 also communicates with 
gate array 402 via its T0OUT, PCS2, PCS4, BHE, INTO, 
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RESET, CLOCK OUT ( "CLKOUT" ) , READ ("RD"), and WRITE 
("WR") leads* The TOOUT output signal of micropro- 
cessor 420 is described above. The PCS 2 and PCS4 
(programmable chip select 2 and 4) output signals of 
microprocessor 420 are similar to the PCSO signal 
described above. The BHE (byte high enable) output 
signal of microprocessor 420 is used to allow the 
16-bit data bus to be used as an 8-bit data bus. 
The INTO input signal of microprocessor 420 is de- 
scribed above in connection with USART 400 and gate 
array 402. The RESET, CLKOUT, RD, and WR output 
signals of microprocessor 420 are also described 
above . 

Microprocessor 420 applies data and ad- 
dress signal information to the data bus and re- 
ceives such information from the data bus via its 
AD0-AD15 leads. Microprocessor 420 communicates 
directly with microcomputer 450 via its INT1, INT3, 
and PCS1 leads. Microprocessor 420 applies addi- 
tional control signals to memory Unit 475 via its 
UPPER CHIP SELECT ("UCS" ), MIDDLE CHIP SELECT 
("MCSO" ), and LOWER CHIP SELECT ("LCS") leads. The 
operating frequency of microprocessor 420 is estab- 
lished in the usual way by the circuit including 
crystal 421 and capacitors 422 and 423. The VCC, 
T0IN, TUN, SRDY, and ARDY leads are connected to 
the +5V power supply in parallel with capacitors 424 
and 425. The TEST, GROUND ("GND"), NMI, and HOLD 
leads are connected to ground. As mentioned above, 
the RES terminal of microprocessor 420 is connected 
via power detect circuit 480 (including resistors 
481-486, inductor 487, transistors 488-489, Zener 
diode 490, diode 491, and capacitor 492) to the POW- 
ER DETECT input terminal of digital unit 55. The 
POWER DETECT terminal is connected the RESET output 
terminal of common power supply 60 and is used to 
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detect an AC power failure. When AC power is 
restored following a power interruption, power de- 
tect circuit 480 holds microprocessor 420 in the 
reset condition until sufficient time has elapsed to 
allow the microprocessor to re- initialize itself 
properly. For this purpose, the output signal of 
power detect circuit 480 is connected to the RESET 
("RES") terminal of microprocessor 420 in parallel 
with capacitor 426. 

Latches 430 and 432 are used to store ad- 
dress signal information produced by microprocessor 
420 at terminals AD0-AD15 while associated data sig- 
nals are transmitted or received via those same mi- 
croprocessor terminals. The 1Q-8Q output leads of 
latches 430 and 432 collectively comprise an address 
bus which is connected to memory unit 475. Latches 
430 and 432 are enabled by the ADDRESS LATCH ENABLE 
("ALE") signal produced by microprocessor 420 and 
applied to the G input terminal of each latch. Pow- 
er (+5V) is applied to the VCC input terminal of 
each latch 430 and 432 in parallel with capacitors 
434-436. The OC terminals of both latches are con- 
nected to ground. 

Multiplexers 440 and 442 act as an inter- 
face between 16 manually positioned switches 444, 
which specify the address of the ECU, and micropro- 
cessor 420 to enable the information represented by 
switches 444 to be read by the microprocessor in two 
successive 8-bit bytes. The signal for selecting 
("SEL") multiplexers 440 and 442 comes from latch 
432. The multiplexers are advanced or stepped by 
the signal applied to their OC terminals from gate 
array 402. Power (+5V) is supplied to the VCC termi- 
nals of multiplexers 440 and 442 in parallel with 
capacitors 445-447. Pull-up resistor networks 448- 
449 are conventionally connected between the +5V 
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power supply and the data input leads of the multi- 
plexers . 

Microcomputer 450 , which can be a conven- 
tional microcomputer such as Intel part number 8472, 
performs such functions as (1) controlling communi- 
cations with the subscribers via the drop cables, 

(2) controlling the tuner/converters in the SUs, and 

(3) communicating with microprocessor 420. Micro- 
computer 450 is connected to the data bus via its 
D0-D7 leads. The VDD, VCC, and SS leads of micro- 
computer 450 are connected to the +5V power supply- 
in parallel with capacitors 451 and 452. The AO 
lead is connected to the SEL input terminals of mul- 
tiplexers 440 and 442. The P25, P24, and CS leads 
are connected directly to microprocessor 420 as men- 
tioned above. The RESET, WRITE (»WR»), READ ("RD"), 
XTAL2, XTAL1, and Tl leads are connected to gate 
array 402. The RD lead is also connected to memory 
unit 55b. The signals on the XTAL1 and XTAL2 leads 
determine the operating frequency of microcomputer 
450. Pull-up resistor network 453 is connected be- 
tween these leads and the +5V power supply. 

The P20-P23 and PROG terminals of micro- 
computer 450 are connected to conventional 
input/output expander 454 which may be Intel part 
number TMP82C43P. Expander 454 allows a small num- 
ber of microcomputer input/output terminals to be 
connected to a larger number of input/output leads. 
The EA and VSS leads of microcomputer 450 are con- 
nected to ground. In a development configuration, 
the P17 lead of microcomputer 450 is connected via 
pull-up resistor 455 to the +5V power supply, and 
via manually operated switch 456 to ground. 

Microcomputer 450 receives VLF data from 
communication unit 56 via its TO lead. The P16 lead 
is not used. Six SUBSCRIBER SELECT signals are pro- 
duced by microcomputer 450 and applied to leads 
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P10-P15. Each of these signals is applied to a re- 
spective one of the six SUs in this ECU in order to 
select the one or more of the SUs which is to re- 
spond to the DATA and FUNCTION SELECT signals men- 
tioned below. The signals on leads TO and P10-P16 
pass through conventional buffering and pull-up re- 
sistor network 457, which is also connected to the 

+5V power supply. 

The +5V power supply is connected to 
input/output expander 454 in parallel with capaci- 
tors 458 and 459. The CHIP SELECT (»CS«) and GROUND 
("GND") leads are connected to ground. The signal 
on lead P43 is serial DATA for use by the SU or SUs 
selected by the SUBSCRIBER SELECT output signals of 
microcomputer 450. For example, this DATA signal 
may be the MS coefficients used by the SUs as de- 
scribed above in relation to the SUs. The signals 
on leads P40-P42 are the three FUNCTION SELECT sig- 
nals which are applied to the SUs to control their 
processing of the above-mentioned DATA signal. The 
signals on the P60-P63, P70, and P71 leads are re- 
spectively the six POWER DETECT signals produced by 
the SUs as described above. As mentioned above, 
each of these signals indicates whether or not the 
associated subscriber is supplying his or her share 
of the total AC power required for operation of the 
ECU. The signal on the P53 lead is the VLF data 
signal to be transmitted from the ECU to a selected 
subscriber's SPU via communication unit 56. The 
signals on the P50-P52 leads are also applied to 
communication unit 56 where they are used to control 
multiplexer 350 which selects the SPU that is to 
send or receive VLF data. The signals on leads 
P40-P43, P50-P53, P60-P63, and P70-P71 pass through 
conventional buffering and pull-up or clamping re- 
sistor network 460. Leads P72 and P73 are respec- 
tively connected to ground via manually operated 
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switches 461 and 462 and to the +5V power supply via 
pull-up resistor network 463 . Switches 461 and 462 
allow the ECUs in the system to be grouped in up to 
four different addressable banks. 

Back-up power supply 464 operates during a 
total AC power failure to prevent loss of data in an 
essential portion of memory unit 55b, i.e., the por- 
tion of the memory unit selected by the LOWER CHIP 
SELECT ("LCS") signal. A back-up power supply 
includes conventional hex inverting buffer 465, re- 
sistors 466-469, capacitors 470-472 , diode 473, and 
inductor 474* Buffer 465 may be Toshiba part number 
TC40H368P or an equivalent device . The back-up pow- 
er is actually derived from capacitor 471 which is a 
relatively large storage capacitor. While the AC 
power is on, capacitor 471 is charged from the +5*7 
volt power supply via the circuit including elements 
468, 469, and 472-474. During an AC power interrup- 
tion (as indicated by the reset signal applied to 
the 1A input terminal of buffer 465), capacitor 471 
supplies +5V back-up power to energize buffer 465, 
to provide an LCS signal, and to provide +5V power 
to the portion of memory unit 475 selected by the 
LCS signal. 

Memory unit 55b includes two conventional 
16K-byte read only memories ("ROMs") 476 and 477 
which store the operating program instructions for 
microprocessor 420. Each of ROMs 476 and 477 may be 
Intel part number 27128, or an equivalent device. 
Memory unit 55b also includes six conventional 
8K-byte random access memories ("RAMs" ) 493-498 
which store the data needed for control of the ECU. 
Each of RAMs 493-498 may be Toshiba part number 
TC5565PL-15 or an equivalent device. The connection 
of the various elements of memory unit 55b to the 
remainder of digital unit 55, as well as the 
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inter-connection of the memory unit elements, is 
entirely conventional and will be readily apparent 
to those skilled in the art. The UCS, MCSO, and LCS 
signals are used to extend the 16-bit address infor- 
mation to allow use of more memory than can be ac- 
cessed using only 16 bits. The UPPER BANK SELECT 
( "BKU" ) and LOWER BANK SELECT ("BKL" ) signals pro- 
duced by gate array 402 are used in combination with 
jumper network 478 to allow the relative amounts of 
ROM and RAM to be changed if desired. RAMs 495 and 
496 are the memory unit elements energized by 
back-up power supply 464 in the event of an AC power 
outage as described above. 

VI. Common Power Supply 

To reduce the amount of power required to 
be supplied by the CATV system operator, the power 
required to operate each ECU is supplied by the sub- 
scribers served by that ECU. This is accomplished 
by having each master SPU apply a 60-volt AC power 
signal to the SPU's associated drop cable. As ear- 
lier described, the AC power signals from each sub- 
scriber are converted by each subscriber's associated 
SU into + and - half-wave rectified DC power signals. 
The + and - signals are respectively summed and ap- 
plied to common power unit 60. 

Figure 6 shows common power unit 60 in 
greater detail. As shown in Figure 6, the combined 
+ and - power obtained from the SUs is applied to a 
filter/smoothing circuit 510. Filter/smoothing 
circuit 510 includes a plurality of filtering capa- 
citors 514 and 516 to further remove AC ripple from 
the input power. A pair of series-inductances 512 
remove any CATV or VLF communication signals still 
present with the power signal. 

The output of filter/smoothing circuit 510 
is a well-filtered but unregulated DC voltage. 
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This DC voltage output is applied to the input of a 
conventional switching power supply 520, Switching 
power supply 520 includes a step-down transformer 
522 for producing as an output three AC power sig- 
nals. These AC power signals are each half-wave 
rectified by rectifying diodes 532, 534, and 536, 
respectively. The outputs of diodes 532, 534, and 
536 are smoothed and filtered by capacitances 543, 
545, and 547 and inductances 542, 544, and 546. The 
outputs of the capacitance/inductance smoother/filter 
circuits are each applied as inputs to conventional 
voltage regulator circuits 530, 540, and 550, respec- 
tively. Voltage regulator circuits 530, 540, and 
550 regulate the voltage appearing at their inputs 
to DC voltage levels of 27 volts, 12 volts, and 5 
volts, respectively. These output voltages are each 
further filtered by output capacitors 570, 572, and 
574. A fourth regulated output of 5.7 volts is ob- 
tained from the circuit comprising series-pass 
transistor 560, diode 562, and Zener diode 564. The 
output signal of inductor 546 is also used as a RESET 
signal for indicating an AC power failure. This 
RESET signal is applied to the POWER DETECT input 
terminal of digital unit 55 as described above. 

The regulated DC output voltages of common 
power supply 60 are used to power the circuitry of 
the associated ECU. Thus, +5V, +12V, and +27V sig- 
nals are applied from common power supply 60 to each 
subscriber unit (Figure 2), as well as to analog 
unit 54 (Figure 3), communi cation unit 56 (Figure 4), 
and digital unit 55 (Figure 5). To ensure that each 
subscriber equitably shares in providing power to 
operate the ECU associated with that subscriber, 
each SU includes power detection circuitry, earlier 
described, to turn the SU off in the event that AC 
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power is not being received from the drop cable as- 
sociated with the SU. 

VII. Subscriber Processing Unit 

Subscriber processing units <SPUs) are 
located within subscriber residences. Each SPU is 
designed to (1) accept and transmit to its associated 
ECU subscriber-entered data, such as channel tuning 
requests, pay-per-view requests, parental control 
requests, and other functions normally associated 
with the television viewer, and (2) receive data and 
commands from the ECU to display information to a 
subscriber and control on and off the operation of 
the subscriber's television receiver. In addition, 
each SPU may serve as a data input terminal to accom- 
modate audience response, shop-at-home, and other 
occasional two-way activities. Figure 7 shows a 
typical master SPU in detail. 

As shown in Figure 7, a typical master SPU 
is connected via plug 761 to a source of subscriber- 
supplied 120-volt AC power. Transformer 762 steps 
down this power for use by the SPU. Conventional 
rectifier and smoothing network 760 rectifies the AC 
power for application to conventional voltage regu- 
lator circuit 764. Voltage regulator circuit 764 
supplies as an output ("+") all necessary regulated 
DC voltages required to operate the circuitry of the 
SPU. 

In addition to supplying AC power to 
rectifier/filter 760, transformer 762 provides 
as an output a source of 60 volt, 60 Hz AC power for 
application to the drop cable connecting the SPU to 
its associated ECU. For this purpose, transformer 
762 includes a separate secondary winding connected 
to capacitor 761 and inductor 763. Inductor 763 
presents a high impedance to the relatively high 
frequency CATV, VLF, and reverse HDRC signals, but 
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presepts a low impedance to the lower frequency AC 
power signals* AC power signals are tapped off from 
inductor 763 and applied to terminal 767 to which is 
connected the drop cable. Thus, each subscriber, 
via the master SPU in the subscriber's residence, 
provides a share of the total power required to op- 
erate the ECU to which the subscr iber ' s SPU is con- 
nected. If the SPU of Figure 7 were a slave SPU, 
inductor 763 would be removed so that only the sub- 
scriber^ master SPU would supply power to the drop 
cable* 

Drop cable terminal 767 is also connected 
to one terminal of conventional directional cou- 
pler 778 through capacitor 765. Capacitor 765 
presents a high impedance to 60 Hz AC power signals, 
but a low impedance to the higher frequency CATV, 
VLF, and reverse HDRC signals. Another termi- 
nal of directional coupler 778 is connected via 
combiner 779 to a terminal ("TV") to which the sub- 
scriber's television receiver 90 (Figure 1), optional 
FM audio receiver equipment, and optional forward 
HDRC utilization equipment are attached. In this 
way, CATV signals (including television, FM audio, 
and forward HDRC signals) received from the ECU are 
transmitted to the devices which utilize those 
signals. Combiner 779 adds the reverse HDRC signal 
for application to the drop cable. Although in the 
preferred embodiment, a subscriber's television, FM 
audio and HDRC equipment are connected to the drop 
cable via connection to the SPU, it will of course 
be appreciated that such equipment may instead be 
connected to the drop cable without direct connec- 
tion to the SPU by utilizing a conventional direc- 
tional coupler and capacitor. Thus, the present 
invention provides subscribers with great flexibility 
in variously locating the SPU and the subscribers ' 
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television apparatus and other equipment within the 
subscribers 1 premises * 

The terminal of directional coupler 778 
connected to the TV and FM audio terminal is also 
connected to the input of conventional VLF demodu- 
lator 770. Demodulator 770 receives signals trans- 
mitted from the ECU, including CATV and VLF communi- 
cation signals- As already described with respect 
to an embodiment of the ECU, ECU-to-SPU VLF communi- 
cation signals are ASK-modulated signals having a 
carrier frequency of 430 KHz . This carrier signal 
is on continuously except when data is being trans- 
mitted. Demodulator 770 demodulates the applied 
ECU-to-SPU VLF signals to produce serial digital 
data as an output. This is accomplished in one em- 
bodiment by parallel tuned LC circuit 776 which is 
tuned to 430 KHz. Conventional amplifier/filter 
circuit 774, which in one embodiment uses a surface 
acoustic wave ("saw") filter as the filtering ele- 
ment, receives the output of circuit 776 to provide 
an output only when 430 KHz carrier is detected. 
The output from circuit 774 is then applied to opera- 
tional amplifier 772 which produces an output that 
is high or low in response to the presence or ab- 
sence, respectively, of a signal from amplifier/fil- 
ter 774. Operational amplifier 772 thus produces a 
digital data output representative of the informa- 
tion transmitted to the SPU from the ECU via the VLF 
signal. 

The digital data output of demodulator 770 
is applied to a data input line and to an interrupt 
input line of conventional microcomputer 700. Micro- 
computer 700 may be any suitable commercially avail- 
able microprocessor or microcomputer such as Toshiba 
part No. TMP 4740P, which is 4-bit microcomputer 
having 4k bytes of on-board ROM and 256 bytes of 
on-board RAM memory. An object and source code 
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computer program listing which will be readily under- 
stood by those skilled in the art suitable for con- 
trolling the operations of microcomputer 700 is 
annexed hereto at Appendix A. 

Microcomputer 700 utilizes data received 
from the ECU to display information on conventional 
7-segment display 710. In one embodiment, display 
710 is capable of displaying two decimal digits 
representative, for example, of the television chan- 
nel to which the associated SU in the ECU is tuned. 
Microcomputer 700 drives display 710 in a conven- 
tional manner by multiplexing display data onto a 
common seven-line bus Bl and alternately enabling 
two return lines A and B. Resistor-pack 712 in- 
cludes seven resistors, each resistor being in se- 
ries with a line of bus Bl to provide current 
limiting for display 710. 

Microcomputer 700 also utilizes data re- 
ceived from the ECU to illuminate a so-called order 
event lamp. In one embodiment, the order event lamp 
is a conventional light emitting diode (LED) 790 
connected to microcomputer 700 via current limiting 
resistor 792. As described in greater detail below, 
the order event lamp may be utlized to inform the 
subscriber that the subscriber is viewing a program 
for which the subscriber will be charged an 
additional fee. 

Another circuit element controlled by micro 
computer 700 is television power relay 791. Tele- 
vision power relay 791 is a normally-open relay 
which controls the application of 120-volt AC power 
to power outlet 793, into which the associated tele- 
vision receiver 90 is plugged. Relay 791 is con- 
trolled on and off on command from the ECU. 

Also connected to microcomputer 700 is 
keyboard 720 for use by the subscriber, for example, 
in entering channel selection requests. In one em- 
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bodiment, keyboard 720 is a conventional membrane 
matrix keyboard having four columns and four rows. 
A common bus B2 having eight lines connects the key- 
board's row and column outputs via resistor pack 722 
to corresponding inputs of microcomputer 700. In 
addition to keyboard 720, an optional remote control 
unit ("RCU") may be used to enable a subscriber to 
remotely enter data into the SPU (see Figure 1). 
Such an RCU may be of any type, wired or not. In 
one embodiment, the RCU is a conventional wireless 
device which communicates with the SPU by transmit- 
ting coded infra-red light. In the SPU, conventional 
remote control receiver 730 having a photo-diode 
sensitive to infra-red light receives these coded 
signals and converts them into serial digital data. 
This data is then provided to microcomputer 700. 

Microcomputer 700 communicates subscriber- 
entered channel and other requests to the attached 
ECU by sending digital data to VLF modulator 740. 
The digital data turns transistor 742 on and off via 
current-limiting resistor 783. In turn, transistor 
742 turns on and off FET transistor 746 via resistors 
743, 745, 747, and 749. FET transistor 746 controls 
on and off the output of continuously operating 468 
KHz oscillator 744 to ASK modulate a 468 KHz signal. 
Saw filter 748 provides bandpass limiting for the 
modulated output of modulator 740. The output of 
saw filter 748 is applied to an emitter-follower 
circuit comprising transistor 750 and resistors 752- 
755. Capacitor 751 blocks DC voltage. The output 
of the emitter-follower circuit is applied through 
capacitor 757 and resistor 756 to a terminal of 
directional coupler 778. The VLF modulated signal 
is then applied from directional coupler 778 to 
the drop cable for transmission to the attached ECU 
on the SPU-to-ECU communication channel. 



016723^ 

-43- 

For enabling each of a plurality of SPUs 
(i.e., a master SPU and one or more slave SPUs ) con- 
nected to a drop cable to selectively communicate 
with the ECU, each SPU is given a unique address at 
the time the SPU is installed in the subscriber's 
residence. This is accomplished by placing appro- 
priate jumper wires in jumper block 782. Jumper 
block 782 has 2 jumper connections, each representing 
one bit of a 2-bit address. By selectively jumping 
the terminals in jumper block 782, each SPU attached 
to an ECU may be assigned any of 4 different addres- 
ses. In addition, switch 780 serves to identify the 
SPU depending on whether the switch is opened or 
closed as either a master SPU associated with a pri- 
mary SU in the ECU, or a slave SPU associated with a 
secondary SU in the ECU. Typically, the master SPUs 
are assigned binary address 00 in jumper block 782, 
and slave SPUs are assigned any address 01, 10, or 

11 in jumper block 782. 

Communication between the ECU and its as- 
sociated SPUs is via separate transmit and receive 
channels over the drop cable. As mentioned above, 
the first channel, the ECU-to-SPU channel, is a VLF 
channel having a carrier frequency of 430 KHz. The 
second channel, the SPU-to-ECU channel, is a VLF 
channel having a carrier frequency of 468 KHz. Both 
channels carry data at a rate of 1200 bps, although 
other convenient data rates may be used. Each SPU 
associated with an ECU transmits data to the ECU on 
the common SPU-to-ECU channel. Similarly, the ECU 
transmits data to each associated SPU on the common 
ECU-to-SPU channel. 

VIII. Head End 

Elements 34 and 36 of head end 12 are 
shown in greater detail in Figure 8. The forward 
and reverse data signals on cable network 14 are 
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coupled to combiner 800 by combiner 32. Combiner 
800 applies the forward data signal from the modu- 
lator portion 810 of modem 34 to combiner 32, and 
applies the reverse data signal from combiner 32 to 
the demodulator portion 840 of the modem. 

Central control computer 36 , which may 
be any suitable computer such as a conventional 
Intel 330 computer, includes conventional main 
central processing unit ("CPU") 880 , conventional 
main memory 882, conventional output buffer unit 884, 
and four conventional main input buffer units 886-889. 
All of elements 880, 882, 884, and 886-889 are con- 
ventionally interconnected via communications bus 890. 
Depending on the data rates and the speed of operation 
of buffer units 884 and 886-889, it may be possible 
to combine the functions of units 884 and 886-889 
into a smaller number of buffer units. Main CPU 880 
includes or is coupled to conventional input/output 
devices (not shown) for use by the operators of the 
system to control the system. 

Each of buffer units 884 and 886-889 in- 
cludes a conventional high level data link ("HDLC") 
controller portion, a conventional CPU portion, and 
a conventional memory portion. The HDLC controller 
portion of output buffer unit 884 converts parallel 
forward data originated by main CPU 880 to a serial 
NRZI forward data signal. This forward data signal 
is applied to conventional EIA RS 422 interface 
device 812 in the modulator portion 810 of modem 34. 
Interface device 812 applies the forward data signal 
to conventional TTL buffer 814. TTL buffer 814 ap- 
plies the forward data to PIN diode switch 816 which 
frequency modulates the forward data signal by switch- 
ing back and forth between 103.9 MHz and 104.1 MHz 
oscillators 818 and 820 in accordance with the applied 
data signal. The frequency modulated forward data 
signal is applied to surface acoustic wave bandpass 
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filter 822 and then to combiner 800 for application 
to cable network 14 via combiner 32. 

Considering now the elements which re- 
ceive, demodulate, and process the reverse data sig- 
nals, it will be recalled that there are four 
reverse data channels having frequencies of 
19-125 MHz, 19.375 MHz, 19.625 MHz, and 19.075 MHz, 
respectively, and that the reverse data is in MRZI 
protocol. All of these reverse data signals are 
passed through conventional bandpass filter 842 and 
conventional preamplifier 844* The output signal of 
preamplifier 844 is applied to four similar demodu- 
lator circuit paths, only one of which is shown in 
detail in Figure 8. Each of these circuit paths 
demodulates the reverse data signal in a respective 
one of the reverse data channels. 

In each of the above-mentioned circuit 
paths, the reverse data signal is mixed by mixer 850 
with the output signal of local oscillator 852 having 
a frequency selected such that the associated reverse 
data channel signal frequency minus the local oscil- 
lator frequency equals 10.7 MHz . Mixer 850 therefore 
shifts the associated reverse data channel signal to 
10.7 MHz. The output signal of mixer 850 is applied 
to bandpass filter 854 which eliminates all signals 
other than the 10.7 MHz modulated signal • The output 
signal of bandpass filter 854 is applied to conven- 
tional intermediate frequency ("IF") amplifier 856. 
IF amplifier 856 is augmented by conventional carrier 
detector device 858 which applies a request to send 
("RTS") output signal to conventional EIA RS 422 
interface device 866 whenever a 10.7 MHz signal is 
detected. Conventional Costas loop device 860 con- 
verts the 10.7 MHz data signal to a baseband data 
signal which is applied to interface device 866. 
The baseband data signal is also applied to program 
logic array 862 which uses the data signal and the 
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higher frequency output signal of oscillator 864 to 
produce a clock signal pulse during each bit interval 
in the associated NRZI data signal. This clock sig- 
nal is also applied to interface device 866. 

interface device 866 applies the carrier 
detect, clock, and NRZI data signals to the associ- 
ated input buffer device 886-889. The HDLC control- 
ler portion of the buffer device converts the serial 
NRZI data to parallel data suitable for further 
processing by central control computer 36. 

IX. ECU Operation 

Microprocessor 420 (hereafter sometimes 
the "Data Processor" ) is responsible for controlling 
the overall operation of the ECU. This responsibility 
includes communicating with the CCC at head end 12, 
initiating, implementing and coordinating various 
operations within the ECU, and communicating with 
the SPUs. The Data Processor is aided in its func- 
tions by microcomputer 450 (hereafter sometimes the 
"Drop Processor" ) . The Drop Processor is responsible 
for transmitting to associated SPUs messages origi- 
nated by the Data Processor, and for transmitting to 
the Data Processor messages originated by the SPUs . 
In addition, the Drop Processor on command from the 
Data Processor controls various functions associated 
with the SUs of the ECU. The operations of the Data 
processor and Drop Processor in communicating with 
the CCC at head end 12 and with associated SPUs, and 
in implementing and controlling various ECU functions, 
will now be described. 

A . ECU/SPU Communica tion Protocol 

The communication protocol between an ECU 
and its associated SPUs must allow for the prompt 
detection and servicing of channel selection, pay- 
per-view requests and other subscriber-originated 
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reguests from any of a plurality of SPUs (both mas- 
ter and slave) associated with any of up to six drop 
cables. Moreover, the communication protocol must 
be capable of detecting requests which are sporadic 
and infrequent. 

1. ECU/SPU Polling 

To ensure the prompt servicing and pro- 
cessing of subscriber-entered SPU requests, communi- 
cation access to the ECU is controlled by the ECU's 
digital unit 55 using a two-level polling scheme. 
The first level is called "drop polling", and per- 
mits a very rapid polling or sensing of each drop 
associated with the ECU to identify a drop which has 
an SPU in need of service (i.e., having information 
to transmit to the ECU). Drop polling is accom- 
plished without transmitting or receiving any data 
over the relatively low-speed (in one embodiment, 
1200 bps) ECU/SPU data link. 

Once a particular drop has been identified 
by the ECU as requiring service, and if necessary 
because of the existence of more than one SPU at- 
tached to the drop, the ECU uses a second level of 
polling, called "device polling", to differentiate 
between SPUs* In this event, the communication link 
is used to specifically address each SPU attached to 
the drop to determine which SPUs require service. 
The ECU maintains maps in its memory of each drop, 
and of each device on each drop. The data of each 
map is in a predetermined order so as to optimize 
response times or to give priority to certain SPUs. 

Drop Polling 

Drop polling is controlled by microcompu- 
ter 450 in ECU digital unit 55 (Figure 5e) and 
multiplexer 350 in communication unit 56 (Figure 4). 
If an SPU requires service (e.g., a subscriber has 
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entered a channel request into the SPU's keyboard), 
SPU microcomputer 700 causes VLF modulator 740 to 
transmit a continuous 468 KHz carrier signal to the 
ECU. This continuous carrier signal is called a 
"cry" or "Service Request" signal. At the ECU, micro- 
computer 450 selects a drop by sending a drop ad- 
dress code to multiplexer 350 via the multiplexer's 
address lines A, B and C (Figure 4) to selectively 
connect the ECU'S VLF modulator 320 and demodulator 
340 to a particular one of the six drops. Once con- 
nected to a drop via multiplexer 350, ECU digital 
unit 55 listens for the presence of carrier signal 
(a Service Request) on the drop. If carrier signal 
is present on the drop and detected by the ECU, this 
is interpreted by the ECU to mean that an SPU on the 
drop requires service. If no carrier signal is de- 
tected on the drop, the ECU interprets this to mean 
that no SPUs on the drop require service. In this 
latter event, the ECU (via multiplexer 350) selects 
another drop in a predetermined sequence, and listens 
for the presence of carrier on that drop. If carrier 
is present, then an SPU attached to the drop requires 
service . 

It should be noted that SPUs on the several 
drops request service simply by activating carrier 
on the SPU-to-ECU drop cable communication channel. 
It is not necessary for an SPU to transmit to the 
ECU any data or special commands to obtain service, 
thus allowing for very fast polling. To prevent any 
interference with communications already taking place 
on the drop, each SPU connected to the drop continu- 
ously monitors the ECU-to-SPU channel for the presence 
or absence of data. An SPU will activate carrier to 
transmit a Service Request only after the SPU has 
detected a predetermined number of (e.g., twelve) 
bit times of a continuous mark condition on the 
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ECU-to-SPU channel. This verifies to the SPU that 
there is no other communication on the drop cable. 

Device Polling 

Device polling is also controlled by mi- 
crocomputer 450 in the ECU. As described above, if 
more than one SPU is attached to a drop on which a 
Service Request is detected, the ECU must individu- 
ally poll the SPUs on the drop to determine which 
SPU has requested to communicate with the ECU. Ir- 
respective of which SPU on the drop first requested 
service, device polling will occur in a predeter- 
mined order established by the ECU. 

The ECU initiates device polling by trans- 
mitting conditional poll commands on the selected drop. 
All SPUs and other devices connected to the selected 
drop sense these commands and cease any activity 
(i.e., carrier transmissions) on the SPU-to-ECU 
link. The particular SPU being polled responds to 
the ECU with a single mark bit if the SPU does not 
require service. If the polled SPU requires service, 
the SPU responds by transmitting to the ECU an acknow- 
ledgement (a space bit) followed by data. 

2. ECU/SPU Message Formats 

The communication of messages between an 
ECU and its associated SPUs is asynchronous with 
uniform bit timings' and non-uniform, indeterminate 
character timings. The ECU-to-SPU link completely 
controls data transfers on the SPU-to-ECU link. 
Each character transmitted to the SPU by the ECU is 
acknowledged by the SPU with a one-bit acknowledged/not 
acknowledged ( "ACK/NAK" ) handshake. This bit is 
also used for a poll response, as earlier described. 
Each character is preceeded by at least one bit time 
of mark state. A mark-to-space transition resulting 
in a start bit in a space state initiates the character. 
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The next bit is a message framing bit, then eight 
data bits (transmitted low-order bit first), a parxty 
bit, and at least one bit time of mark condition as 
an ending. The ending bit time of mark conditxon 
also serves as a lead-in to a possible subsequent 
character . 

character Framing 

Character framing is established by the 
SPU sensing on the ECU-to-SPU link at least a prede- 
termined number (e.g., twelve) bit times of a con- 
tinuous mark condition followed by a mark-to-space 
transition resulting in a start bit. If an SPU los- 
es character framing it will not recognize any com- 
mands until character framing is re-established by 
the ECU. The ECU periodically allows a given drop 
the opportunity to re-establish character framing by 
enforcing periods of continuous mark condxtion. 

Message Framing 

The manner in which a message character 
(data) is to be interpreted by an SPU is determined 
by the state (mark or space) of the message framxng 
bit The beginning of a message is indicated by a 
space condition (logical zero) in the message fram- 
ing bit. A logical zero message framing bit means 
that the data field (8 bits) represents a command 
which all SPUs on the drop must interpret. On the 
other hand, if the message framing bit is in a mark 
condition (a logical one), then the data field is 
interpreted as containing subsequent xnformatxon to 
a previous command. Any number of message charac- 
ters can occur between command bytes. The incorpo- 
ration of the message framing bit, although addxng 
1/llths overhead to each message character, mcreas 
es framing integrity and permits increased 
through-put when long data streams are encountered. 



-51- 



01 67237 



Without the message framing bit, the transmission of 
long data streams to or from an SPU would be cur- 
tailed or precluded in view of the need for the ECU 
to be able to rapidly poll and service up to 
6 drops, each drop potentially having a plurality of 
SPUs. By utilizing the expedient of a message framing 
bit, the ECU may perform drop polling or even service 
other SPUs on other drops during the interstices 
between character transmissions to a specific SPU on 
a particular drop. 

ACK/NAK and Poll Responses 

The bit time immediately following the 
parity bit is used as an ACK/NAK window on the SPU- 
to-ECU link* Each character transmitted by the ECU 
is acknowledged by the SPU during the ACK/NAK win- 
dow* This ACK/NAK window is also used in a special 
manner to respond to polls. 

SPUs respond to the ECU during the ACK/NAK 
window as follows. Upon the receipt of an initial 
message start bit, all SPUs on the drop turn off 
carrier on the SPU-to-ECU link. Upon receipt of the 
message framing bit, if the bit is a space, all SPUs 
input the data bits (which represent a command) to 
check for the presence of their address. If the 
message framing bit was a mark, then only the previ- 
ously addressed SPU on the drop inputs the data 
bits . 

Upon receipt of the last data bit, the 
addressed SPU turns on its carrier on the SPU-to-ECU 
link. Upon receipt of the parity bit, if the parity 
bit indicates an error in transmission, then the SPU 
leaves its carrier on during the next bit time as a 
NAK signal to the ECU. If the parity bit indicates 
correct transmission, then the SPU turns its carrier 
off and maintains the carrier off during the next 
bit time as an ACK signal to the ECU. 
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If the data is a correctly transmitted 
poll, then the polled SPU after receipt of the pari- 
ty bit turns its carrier off by transmitting the 
start bit of the information it has to transmit to 
the ECU. Otherwise, carrier is maintained on during 
the ACK/NAK window. One bit time after receipt of 
the parity bit (i.e., after the ACK/NAK window), all 
SPUs turn carrier off in preparation for another 
transmission to or from the ECU* 

B. ECU/SPU Messages 

Communications from the Data Processor to 
the Drop Processor are in the form of variable 
length messages representing commands which the Drop 
Processor executes. Execution by the Drop Processor 
of a Data Processor command normally follows a hand- 
shaking sequence requiring the Drop Processor to 
return a command response to the Data Processor. 
This command response may be a single byte acknowl- 
edgment, or a multiple byte response if the Data 
Processor command requires a return of data. Howev- 
er, if the Data Processor command requires the Drop 
Processor to send a message to a device attached to 
a drop cable, as described below, a command response 
may not be required. 

In addition to command responses, informa- 
tion may be passed to the Data Processor from the Drop 
Processor without any commands having been issued by 
the Data Processor. Such a transfer would occur, as 
further described below, in the event that a device 
attached to a drop cable transmits a Service Request 
to the ECU. In such an event, the Drop Processor 
will read data from the device requesting service 
and pass the information to the Data Processor as an 
Unsolicited Data Response. 

The following table sets forth the Data 
Processor/Drop Processor communication commands uti- 
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lized in one embodiment of the invention . Commands 
having an asterisk are sent from the Drop Processor. 
The other commands are sent from the Data Processor- 

TABLE C 

COMMAND (HEX) FUNCTION 

00 Reset drop processor. 

01 Read power detect and 

bank address, 

03 Change tuner frequency 

(channel select). 

04 Send message to 

attached device. 

05 Turn converter on/off 

and select cable A 
or cable B. 

07 Define drop poll 

sequence . 



08 



Define device poll 
sequence. 



84* Unsolicited Data 

Response from 
attached device. 

Briefly, the commands set forth in Table C 
operate as follows: 

Command 00 . This is a one-byte command 
message used by the Data Processor to reset the Drop 
Processor and to initialize its registers and point- 
ers. All polling activities are discontinued. The 
Drop Processor acknowledges receipt of this command 
by returning to the Data Processor a single command 
response byte equal to 00. 

Command 01 . This is a one -byte command 
message used by the Data Processor to cause the Drop 
Processor to read the state of the six power detect 
lines (POWER DET, Figure 2) from the subscriber units 
SU1, SU2, etc., and to read the bank to which the 
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ECU's address is assigned. The response sent by 
the Drop Processor to this command comprises two 
bytes. The first byte echoes the command byte (01). 
The second byte is a data byte which specifies the 
state of each of the POWER DET lines and the ecu's 
bank address. For each of the POWER DET lines of 
the six subscriber units, corresponding bits 0-5 of 
the response byte are set to 1 or 0 depending res- 
pectively on whether or not power is being supplied 
to the drop cable by the subscriber connected to 
that subscriber unit. Bits 6 and 7 of the response 
data byte specify to which one of four banks the 
ECU'S address is assigned. 

command 03 . This is a four-byte command 
message used by the Data Processor to cause the Drop 
Processor to tune any of the ECU'S six associated 
SUs to a specified physical channel. The first byte 
is the command byte (03). Next are three bytes of 
data. The first byte specifies in bits 0-2 which 
one of the six SUs is to be tuned. The next two 
bytes specify the two MS numbers, earlier described, 
which are required by the circuitry of the SU's 
tuner/converter to tune to a particular physical 
television channel. The Drop Processor sends a 
two-byte command response to the Data Processor upon 
receipt of the command echoing the first two bytes 
of the command message. 

command 04 . This command message (hereaf- 
ter the "04 Command") is used by the Data Processor 
to cause the Drop Processor to send an addressed 
message to a device attached to a drop cable. In 
one embodiment, the device may be an SPU having an 
address equal to 2, 3, 4 or 5, or the device may be 
some other type of apparatus attached to the drop 
cable and capable of communicating with the ECU. 
Examples of such other devices are medical monitor- 
ing equipment, fire alarms, smoke alarms, burglary 
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alarms, and so forth. Such other devices may have 
addresses equal to 0, 1, 6 or 7. 

The 04 Command message to the Drop 
Processor includes at least four bytes, as follows: 
(1) in the first byte, the command code (04), (2) in 
the second byte, the drop number (bits 0-2) and the 
device address from 0-7 (bits 3-7), (3) in the third 
byte, the number of bytes contained in the message, 
and (4) in the fourth byte, a device command. Fol- 
lowing the device command byte are one or more data 
bytes- The device command and data bytes together 
comprise the message. The device command byte in- 
cludes a 3-bit device address (bits 0-2) and a 5-bit 
function code (bits 3-7)- The function code is used 
to command a particular operation in the addressed 
device* The following table sets forth the function 
codes used to control SPU or device operation in one 
embodiment of the invention: 
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TABLE D 

FUNCTION CODE DEVICE 

(HEX) OPERATION 

00 Read internal status, and 

return a response message 
to the ECU. 

01 Turn on or off the order 

event lamp. 

02 Set the order-event lamp to 

flashing or non- flashing mode* 

03 Enable or disable data input to 

the device. 

04 Enable or disable data output 

from a device. 

05 Turn the television power relay 

on or off. 

06 Blank the display. 

07 Set the display to flashing or 

non- flashing mode. 

08 Display a character in the 

right-most position of the 
display. 

09 Transmit a number of characters 

to the ECU as specified by 
the byte count of the 04 
Command message. 

OA Display a character at a 

specified position of the 
display. 

0B Conditional poll to determine 

the identity of the device 
sending a Service Request. 
The device returns its data. 
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If the device message requires the device 
to return a response to the ECU (e.g., in response 
to function codes 00, 09, or OB), a command response 
(hereafter the "04 Response") is returned from the 
Drop Processor to the Data Processor. This response 
includes a three-byte response header followed by 
one or more data bytes. The response header in- 
cludes: (1) in the first byte, a command response 
code (hex 04), (2) in the second byte, an echo of 
the drop and device address byte originally sent by 
the Data Processor, and (3) in the third byte, the 
number of bytes of data in the response message . 
Assuming no transmission errors occurred, following 
the response header are one or more response data 
bytes. The data byte of an error- free 04 Response 
to a conditional poll, for example, may identify the 
key which the subscriber has depressed. Or, in the 
case of an error-free 04 Response to a status request 
message, the data byte may. specify by its bit set- 
tings the device status as follows; the device is a 
master or slave SPU (bit 7), the order event lamp is 
flashing (bit 5), the order event lamp is on (bit 4), 
the television power relay is on (bit 3), there has 
been recent power on (bit 2), a key has been recently 
depressed (bit 1), and a new character is available 
(bit 0). If a transmission error occurred, the byte 
count is 00. In this event, a single data byte fol- 
lows the byte count to specify an error code. The 
error code may be 01 (indicating an ECU-to-device 
transmission (parity) error), 02 (indicating a de- 
vice-to-ECU transmission (parity) error), or 03 (in- 
dicating an invalid device response). Error codes 
are sent to the Data Processor only after the occur- 
rence of five consecutive link transmission errors. 

Command 05 . This command is used by the 
Data Processor to cause the Drop Processor to turn 
on or off a particular SU and, in a two-cable system. 
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to cause the SU to select either cable A or cable B. 
The command message includes two bytes. The first 
byte is the command code byte (hex 05). The second 
byte specifies (1) the SU (bits 0-2), (2) the se- 
lected cable (bit 6 is set to 0 or 1 to select cable 
A or B, respectively), and (3) whether to turn the 
SU unit on or off (bit 7 is set to "0" or "1", res- 
pectively). A two-byte command response is returned 
to the Data Processor by the Drop Processor. The 
first byte echoes the command byte (05). The second 
byte includes in bits 0-2 the SU address contained 
in the command message. 

command 07 . This command is used by the 
Data Processor to load a drop polling map into the 
Drop Processor to define the drop polling sequence. 
The command message includes five bytes. The first 
byte is a command code byte (hex 07). Bytes two 
through four specify the drop polling sequence. 
Each of these bytes is divided into two nibbles of 
four-bits per nibble. The value of each nibble is 
set from 0-5 to specify in each nibble a particular 
drop. Drops are sequentially polled in the order 
specified by the nibbles as received by the Drop 
Processor from the Data Processor. A value of hex F 
in a nibble indicates the end of the polling map. 
If all nibbles contain hex F, drop polling is dis- 
abled. The fifth byte would include an F in its 
high order nibble to indicate the end of a polling 
map for six drops. A one-byte command response (07) 
is sent by the Drop Processor to the Data Processor 
echoing the command code byte. 

Command 08 . This command is used by the 
Data Processor to load a device polling map into the 
Drop Processor to define the device polling sequence. 
This command message includes seven bytes. The first 
byte is the command byte (hex 08). ?he second byte 
specifies the drop in bits 0-2. Bytes three through 
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six specify in each of eight nibbles a device address. 
Devices on the specified drop are sequentially polled 
in the order specified by the device address nibbles 
as received by the Drop Processor from the Data Pro- 
cessor. A value of hex F in a nibble indicates the 
end of the device polling map. If all entries in 
the device polling map are set to hex F, device pol- 
ling is disabled. The seventh byte would include an 
F in its high order nibble indicating the end of a 
device polling nap for eight devices. A two-byte 
command response is sent by the Drop Processor to 
the Data Processor echoing the first two bytes of 
the Data Processor's command message. 

Command 84 . This command (hereafter the 
"84 Command" ) is sent from the Drop Processor to the 
Data Processor indicating the receipt by the Drop 
Processor of unsolicited data from a device attached 
to a drop cable. The 84 Command is used by the Drop 
Processor to transmit to the Data Processor data 
received from a device which has transmitted a 
Service Request to the ECU (e.g., a subscriber has 
entered a channel selection request via SPU keyboard) . 
This command message includes at least four bytes . 
The first byte contains the command code (hex 84). 
The second byte specifies the drop address (bits 
0-2) and the device address (bits 3-7) to identify 
the particular drop and device sending the Unsoli- 
cited Data Response. The third byte specifies the 
number of data bytes being sent by the device. 
Finally, the fourth byte is a data byte. If the 
byte count is 00, an error has occurred. In such a 
case, an additional byte follows the data count byte 
specifying an error code. An error code of 01 in- 
dicates an ECU-to-SPU transmission (parity) error. 
An error code of 02 indicates an SPU-to-ECU trans- 
mission (parity) error. 



-60- 



01 6723 



C. Drop Processor Operation 

Figures 9a-9b illustrate flow charts of a 
computer program utilized in one embodiment of the 
invention for controlling the operations of the Drop 
Processor. An object and source code computer pro- 
gram listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tions of the Drop Processor in accordance with the 
flow charts of Figures 9a-9b is annexed as Appendix B. 

The program controlling the Drop Processor 
includes a Main Routine (Figure 9a) and a Timer In- 
terrupt Routine (Figure 9b). Each of the two rou- 
tines runs independently of the other. The Main 
Routine is periodically interrupted by the Timer 
Interrupt Routine, in a conventional manner, after a 
predetermined time period has elapsed as determined 
by the timing out of an interrupt timer. The func- 
tion of the Drop Processor Main Routine is to 
(1) receive data from the Timer Interrupt Routine 
(e.g., a message from an SPU to the ECU) and send 
it to the Data Processor, and (2) to send data from 
the Data Processor to the Timer Interrupt Routine 
for, ultimately, transmission to SPUs. The function 
of the Timer Interrupt Routine is to (1) implement 
drop and device polling, (2) transmit messages to 
and receive messages from SPUs attached to the 
drops, and (3) send signals to and receive signals 
from the SUs. 

1. Main Routine 

As shown in Figure 9a, the program flow of 
the Main Routine begins at step 901 where various 
buffers, counters, flags and ports are initialized. 
Also at step 901, drop polling and device polling 
are initialized, and register R5 (described in more 
detail below) is set to three. At steps 902 and 
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903, the address for jumping to the Timer Interrupt 
Routine is set and the interrupt timer is activated- 
Initialization is complete when the pro- 
gram flow advances to step 904. At step 904, the 
Main Routine interrogates the state of an input 
Buffer Full ("IBF" ) flag. This flag is associated 
with a Drop Processor buffer which receives data 
passed to the Drop Processor from the Data Proces- 
sor. If the IBF flag indicates that the input buffer 
is full, the program flow advances to step 905. 
Otherwise, the program flow branches to step 906. 

Assuming first that the IBF buffer is not 
full the program advances to step 906, where the 
Drop Processor checks a buffer (the 84 Buffer) to 
determine whether or not a device attached to a drop 
has sent an Unsolicited Data Response (i.e., an 84 
Command). If so, the program advances to step 907 
to pass the 84 Command to the Data Processor. Other- 
wise, the program advances to step 908 where the 
Drop Processor determines if a device has sent an 04 
Response. If "no", the program loops to step 904 to 
again check the IBF flag as earlier described. If 
"yes", the program advances to step 909 to pass the 
04 Response to the Data Processor. From step 909 
(or step 907 if the program advanced to that step), 
the program loops to step 904. 

If at step 904 the IBF flag indicates that 
the input buffer is now full, the program advances 
to step 905 where the contents of the buffer are 
input and the IBF flag is cleared. The program flow 
then advances to step 910 where the Drop Processor 
determines what type of command (earlier described) 
was included in the message sent by the Data Pro- 
cessor. Depending upon the command, the program at 
step 910 may branch in any of three directions. 

If command 00 (reset) was sent, the program 
flow advances to step 920, where the Drop Processor 
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sends a 00 command response message to the Data Pro- 
cessor via an output buffer associated with the Drop 
Processor. The program flow then loops to step 901 
to re-initialize the Drop Processor as previously 
described. 

If at step 910 any of commands 00, 03, 05, 
07 or 08 was sent by the Data Processor, the program 
flow advances to step 911. At step 911, the Drop 
Processor processes the particular command as earlier 
described. The program flow then advances to step 912, 
where the Drop Processor sends to the Data Processor 
an appropriate command response. From step 912, the 
program flow loops to step 904. 

Finally, if step 910 determines that an 04 
Command message was sent by the Data Processor, 
the program flow branches to step 913. At step 913, 
the Main Routine interrogates a flag indicating the 
state (empty or full) of an "04 Buffer" associated 
with the Drop Processor. The 04 Buffer contains 
data to be sent by the Drop Processor to a device 
attached to a drop. If the 04 Buffer is empty, the 
program branches to step 914. Otherwise, the pro- 
gram branches to step 915. 

If the program at step 913 advances to 
step 914 (i.e., the 04 Buffer is empty), step 914 
places data received from the Data Processor into 
the 04 Buffer. The program flow then advances to 
step 917, where register R5 is checked. If the 
contents of register R5 are not equal to 0, the 
program branches to step 919 to decrement the 
contents of register R5 by one. otherwise, the 
program advances to (1) step 918, where the contents 
of register R5 are initialized to a value of three 
and incremented by one, and (2) step 919 where the 
contents of register R5 are decremented by one. 
From step 919, the program flow loops" to step 904 to 
again check the input buffer. 



01 67237 

-63- 

Returning now to step 913, if the 04 Buffer 
is not empty the program branches to step 915. At 
step 915, the Main Routine determines whether or not 
the 04 Buffer contains an 04 Response from an attached 
device. If "yes", the program advances to step 916 
to pass that 04 Response data to the Data Processor. 
From step 916, the flow advances to step 914 to input 
the data received from the Data Processor. On the 
other hand, if "no" at step 915, the program advances 
to step 921 where the contents of register R5 are 
checked. If the contents of register R5 are not 
equal to 0, the program loops to step 913 to again 
interrogate the state (empty or full) of the 04 
Buffer. Otherwise, the program from step 921 ad- 
vances to step 922 to check the state of the 84 
Buffer. If the 84 Buffer is empty, the program im- 
mediately loops to step 913. However, if the 84 
Buffer contains data at step 922, the program ad- 
vances to (1) step 923 to pass the data to the Data 
Processor as an 84 Command, (2) step 924 to reset 
the R5 register to a count of three. The program 
then loops to step 913. 

2. Timer Interrupt Routine 

A flow chart of the Timer Interrupt Rou- 
tine is illustrated in Figure 9b. As shown in 
Figure 9b, the Timer Interrupt Routine starts at 
step 950 to initialize the drop and device maps and 
clear various flags and buffers. The program then 
advances to step 951, where a determination is made 
as to whether ("yes") or not ("no") a Service Re- 
quest exists on the drop to which the Drop Processor 
is connected via multiplexer 350 (Figure 4). 

Assuming first that no Service Request is 
detected at step 951, the program branches to step 
966 where the 04 Buffer is checked to determine 
whether or not the Drop Processor has received an 04 
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Command from the Data Processor for transmission to 
a device attached to a drop cable. If not, the pro- 
gram advances to step 960 to update the drop polling 
map pointer. If the pointer is not pointing to the 
end of the drop map, the program increments the drop 
map pointer in step 965, initializes the device map 
pointer to the beginning of the device map, and 
loops to step 951 to listen for the presence of a 
Service Request on another drop. On the other 
hand, if at step 960 the program determines that the 
drop pointer is at the end of the drop map, the pro- 
gram advances to step 961 to reset the drop map 
pointer to the beginning of the drop map prior to 
advancing to step 962 and then to step 951 as de- 
scribed above. 

Returning to step 966, if the 04 Buffer 
contains an 04 Command to send to a device, the pro- 
gram flow advances to step 973 after setting a flag 
("1") in step 967. At step 973, the Drop Processor 
transmits the 04 Command message to the appropriate 
device. The program then advances to step 974 to 
determine whether or not a transmission error occurred. 
If an error occurred, the program branches to step 972. 
If less than five errors have occurred, the program 
advances from step 972 to step 973 to re-transmit 
the 04 Command. On the fifth error, however, the 
program branches from step 972 to step 975 where an 
04 Response containing an appropriate error code is 
transmitted from the Drop Processor to the. Data Pro- 
cessor as earlier described. From step 975 in the 
event of an error, or step 974 in the event of no 
error, the program advances to step 976 to check the 
state of the "1" flag. Because the program advanced 
from step 967, the "1" flag will earlier have been 
set. Accordingly, the program from step 976 advances 
to step 960 to increment or initialize the drop map 
pointer as previously described. 
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Assuming now that a Service Request is 
detected at step 951, the program advances to step 
952 where a conditional poll command (earlier des- 
cribed) is transmitted on the drop on which the Ser- 
vice Request was detected. At step 953, the Drop 
Processor determines whether an ACK or a NACK 
(earlier described) is returned in response to the 
poll. Assuming first that a NACK is returned, the 
program branches to step 968 to determine whether or 
not a transmission error occurred. If "yes", the 
program advances to step 969 to return an appro- 
priate error code to the Data Processor. Otherwise, 
the program advances to step 970 to determine whether 
or not an 04 Command has been received from the Data 
Processor for transmission to a device. If "yes", 
the program advances to step 973 to transmit the 04 
Command as previously described. Otherwise, the 
program advances to step 959 to determine whether or 
not the device map pointer is at the end of the de- 
vice poll map. If the program is not at the end of 
the device map, the device map pointer is incremented 
at step 963 and a conditional poll command to the 
next device is sent at step 952. If the program is 
at the end of the device map, the program advances 
from step 959 to step 960 to update the drop map 
pointer and loop as previously described. 

Assuming now that an ACK is detected at 
step 953 (signifying that the polled device has an 
Unsolicited Data Response to transmit to the ECU), 
the program advances to step 954 to input the un- 
solicited data. Steps 955, 956 and 964 determine as 
previously described with respect to steps 972, 974 
and 975 whether or not five transmission errors oc- 
curred. In the event of five errors, an appropriate 
error code is sent to the Data Processor at step 
964. From step 964 or step 955, the program advances 
to step 957 to check an output buffer full ("OBF") 
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flag indicating whether the Drop Processor's output 
buffer to the Data Processor is full or empty. If 
the buffer is empty, the program advances to step 958 
where the unsolicited data is sent to the Data Pro- 
cessor as an 84 Command via the Drop Processor's 
output buffer. The program then advances to step 
959 to update the drop and device map pointers as 
previously described. Alternatively, if the output 
buffer is full at step 957, the program advances to 
step 971 to determine whether or not the Data Pro- 
cessor has sent an 04 Command to the Drop Processor 
for a device attached to a drop cable. If there is 
no 04 Command to send at step 971, the program loops 
to step 957. On the other hand, if there is an 04 
Command to transmit, the program advances to step 
973 to transmit the 04 Command as previously described. 
At step 976, because the »1» flag this time is not 
set, the program loops back to step 957. 

D . CCC/ECU Communic ation Protocol 
1. Message Format 

A typical data message format used in one 
embodiment of the invention for communicating infor- 
mation between the central control computer (CCC) at 
head end 12 and the plurality of ECUs connected to 
cable network 14 will now be described with refer- 
ence to Figures 10 and 11. 

A basic message format for data communi- 
cation in the forward direction (i.e., from the CCC 
to an ECU) is illustrated in Figure 10a. As shown 
in Figure 10a, each message is of a predetermined 
format, comprising: a FLAG byte, two ADDRESS bytes 
specifying an ECU address, a BYTE COUNT byte <"N"), 
a COMMAND byte (»CMD»), a plurality of DATA bytes, 
two CYCLIC REDUNDANCY CHECK ("CRC") bytes, and ano- 
ther FLAG byte. Each byte is comprised of 8 bits. 
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The FLAG bytes identify the beginning and 
end of a message. Each FLAG byte has a unique bit 
pattern ("01111110" ) . At the end of a message, if 
there are no more messages available for transmis- 
sion by the CCC, the CCC transmits repetitive FLAG 
bytes to maintain synchronization on the communica- 
tions link. Otherwise, the end FLAG byte serves as 
the start FLAG byte of the next message. 

The two ADDRESS bytes typically specify 
the address of a particular ECU from 0001 (hex) 
through FFFE (hex). The use of two ADDRESS bytes 
in this matter to specify an ECU address allows the 
CCC to uniquely address a message to any particular 
one of 65,534 ECUs. The first address byte (ADH) 
specifies the high-order part of the address, and 
the second byte (ADL) specifies the low-order part. 
Two addresses have special meanings. Address FFFF 
(hex) is a global or broadcast address. All ECUs 
respond to a message containing the broadcast ad- 
dress. Address 0000 is a "mask" address, described 
in detail below. 

The BYTE COUNT byte (N) specifies the num- 
ber of bytes following in the message, exclusive of 
CRC and FLAG bytes. Following the BYTE COUNT byte 
is a COMMAND byte (CMD). As discussed in detail 
below, the COMMAND byte specifies the type of message 
being transmitted and the manner in which subsequent 
DATA bytes should be interpreted. 

The CRC bytes (CRH and CRL) are two bytes 
which together form a conventional 16-bit CRC number. 
These two bytes are derived from a mathematical mani- 
pulation of all bits (exclusive of the FLAG bits) 
preceding the CRC bytes, and serve as a check that 
the message was accurately transmitted to and 
received by the ECU- The derivation of the CRC 
bytes is accomplished in a conventional manner in 
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accordance with standards promulgated by interna- 
tional standards organizations, such as the CCITT. 

The use of ADDRESS 0000 (the mask address) 
enables a message to be directed to any particular 
ECU or group of ECUs. The basic format of a message 
having an address of 0000 is illustrated in Figure 10b 
As shown in Figure 10b , a message having a mask 
address equal to 0000 differs from a basic message 
(Figure 10a) by the inclusion of four additional 
bytes following the ADDRESS bytes. These four bytes 
are two MASK bytes ("MET 1 and "ML") followed by two 
REFERENCE bytes ( "RH" and "RL" ) . Any ECU receiving 
a message having a 0000 mask address will logically 
AND the ECU'S unique address with the values of the 
MASK bytes. If the result of this logical operation 
equals the values set forth in the REFERENCE bytes, 
the ECU will recognize the message as addressed to 
it and respond accordingly. Otherwise, the ECU will 
ignore the message- As will be readily apparent to 
those skilled in the art, the use of the mask ad- 
dress in this manner allows a single message to be 
transmitted to any one or a selected group of ECUs. 
For example, if the MASK bytes are 0001, and if the 
REFERENCE bytes also are 0001, then all ECUs having 
odd addresses will respond to the message. On the 
other hand, if the REFERENCE bytes are changed to 
0000, then all ECUs having even addresses will re- 
spond to the message. 

A basic message format in the reverse di- 
rection (i.e., from the ECUs to the CCC) is shown in 
Figure 11, and is similar to the format for forward 
communication shown in Figure 10a. Thus, unique 
FLAG ("01111110") bytes are used to identify the 
beginning and end of a message. Following the be- 
ginning FLAG byte are two ADDRESS bytes which speci- 
fy the address of the particular ECU sending the 
message. Next follow a BYTE COUNT byte (N), a 
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COMMAND byte (CMD), and DATA bytes. Two convention- 
ally derived CRC bytes follow the last DATA byte as 
earlier described. 

Referring now to Figures 12 through 17 , 
there are shown illustrative examples of several 
typical messages sent between the CCC and an ECU in 
one embodiment of the invention. The messages of 
Figures 12 through 17 are formatted in accordance 
with the basic message formats of Figures 10-11. 

Figure 12 illustrates a WRITE message sent 
from the CCC to an ECU. The WRITE message may be 
used to write a program or data to any one or a 
plurality of ECUs commencing at a specified address 
in the ECU f s memory. The use of the WRITE message 
in this way enables the cable system operator to add 
new functions and services to the ECU, or to modify 
existing ones. Thus, the operation of the cable 
system may be readily enhanced or modified without 
having to replace or modify the ECU or SPU hardware. 

The WRITE message may be used to implement 
a variety of functions in an ECU. For example, the 
WRITE message may be used to download a Channel Author- 
ization Map in an ECU specifying which television 
channels each associated subscriber is authorized to 
view. In one embodiment, the Channel Authorization 
Map comprises a string of 128 bytes of data stored 
in the ECU'S memory, each byte associated with a 
different one of 128 so-called logical channels. 
A logical channel is that channel which a subscriber 
requests by entering a channel number into the SPU. 
Each of the first six bits of each byte in the Channel 
Authorization Map is associated with a different one 
of six SUs. A bit is set to "1" or to "0" depending 
respectively on whether or not the subscriber asso- 
ciated with that bit and SU is authorized to view 
the television channel associated with that byte. 
To transmit a Channel Authorization Map to an ECU, a 
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WRITE command may be used specifying the start ad- 
dress of the map in the ECU'S memory and the 128 
bytes of logical channel data. The use of the WRITE 
command to transmit a new or replacement Channel 
Authorization Map enables the cable operator to add 
or delete authorized channels for particular sub- 
scribers as a function, e.g., of whether or not the 
subscriber has paid his or her bill, whether the 
subscriber has requested to subscribe to view addi- 
tional or fewer channels, and so forth. 

As another example, the WRITE command may 
be used to transmit to an ECU a so-called Channeliza- 
tion Map specifying a correlation between logical 
channels and physical channels. As earlier described, 
physical channels are the channels carried on the 
CATV feeder cable to which the converter/tuner in 
the SU tunes in response to subscriber requests to 
view a particular logical channel. For example, the 
Channelization Map might correlate logical channel 7 
with physical channel 52, logical channel 9 with 
physical channel 15, and so on. In one embodiment 
having a single feeder cable, the Channelization Map 
in each ECU includes 128 bytes of data (in a two 
cable system, the Channelization Map would include 
256 bytes of data). The data are grouped in pairs 
such that each pair of bytes is associated with a 
different one of 64 (or 128 in a two cable system) 
logical channels. Thus, the first byte pair is as- 
sociated with logical channel 0, the second byte 
pair with logical channel 1, and so on. Each pair 
of bytes specifies the two MS numbers, earlier des- 
cribed, which are the tuning information required by 
the converter/tuner of each SU to tune to a particu- 
lar physical channel. By changing the values of the 
MS numbers in the Channelization Map using the WRITE 
message, the CCC can dynamically (i.e., on any given 
day and at any given time) re-define the logical 
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channel/physical channel correlation. This allows 
the cable system operator to transmit a television 
program on any available physical cable channel while 
allowing the subscriber to always view that program 
by selecting the same logical channel * This is im- 
portant in situations of large amounts of noise on a 
particular physical channel which degrades the tele- 
vision signal. In such an event, the system opera- 
tor can transmit a new Channelization Map to re- 
define the physical channel/logical channel correla- 
tion to associate a less noisy physical channel with 
the logical channel, and transmit the program on the 
less noisy channel. The subscriber, however, will 
still access the channel carrying the program the 
subscriber desires to view by keying into the SPU 
the same logical channel number. 

As shown in Figure 12, a WRITE message 
includes the usual two ADDRESS bytes (ADH and ADL) 
specifying the particular ECU to which the message 
is directed, and a BYTE COUNT byte (N) specifying 
the number of bytes following in the message. Next 
appears a COMMAND byte equal to hex FC ("HHllOO" ) . 
This COMMAND byte identifies the message as a WRITE 
message. After the COMMAND byte is a DATA COUNT 
byte (NN) specifying the number of bytes of data 
contained in the WRITE message to be written to the 
ECU'S memory. Next, two bytes ("MDL" and "MDH") 
specify in low and high order parts, respectively, 
the specific ECU memory address at which the write 
operation should commence. Finally, there follow NN 
bytes of data to be written to the ECU'S memory. 

Another message sent from the CCC to an 
ECU is a READ message, illustrated in Figure 13a. A 
READ message enables the CCC to obtain one or more 
bytes of data from an ECU commencing at a specified 
address of the ECU 1 s memory. The READ message may 
be used for a variety of purposes* For example, the 
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READ message may be used to determine which sub- 
scribers are authorized to view which channels, which 
subscribers should be charged a fee for viewing pay- 
per-view programs, and so forth. Also, the READ 
message may be used to examine various portions of 
an ECU's data or program memory to diagnose faulty 
or failing ECUs. 

As shown in Figure 13 a, a READ message 
includes the usual ADDRESS (ADL and ADH) and BYTE 
COUNT (N) bytes. After these bytes is a COMMAND 
byte which may be any value equal to hex F8, F9, FA 
or FB (11111000, 11111001, 11111010 or 11111011). 
Each COMMAND byte F8 through FB specifies that the 
message is a READ message. However, each COMMAND 
byte also specifies by the values of the two least 
significant bits on which one of the four available 
reverse channels the ECU should return data to the 
CCC. Thus, COMMAND bytes F8, F9, FA and FB specify 
that the ECU should return data to the CCC on re- 
verse channel 00, 01, 02 and 03, respectively. Fol- 
lowing the COMMAND byte is (1) a DATA COUNT byte 
(NN) specifying how many data bytes to return to the 
CCC, and (2) two memory address bytes (MADL and MADH) 
specifying in low and high order parts the ECU memo- 
ry address at which the data READ operation should 
commence . 

In response to a READ message, the ECU 
returns to the CCC on the specified reverse channel 
a message as shown in Figure 13b which includes the 
data requested by the READ message. The returned 
message includes the usual ADDRESS and BYTE COUNT 
bytes, followed by a COMMAND byte set to the value 
of the read command to which the return message is 
responsive. Next follow a DATA COUNT byte (NN) 
specifying the number of bytes of returned data, and 
the NN bytes of data requested by the READ message. 
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Still another message sent from the CCC to 
an ECU is an ECHO BACK message, illustrated in 
Figure 14. An ECHO BACK message causes an addressed 
ECU to return to the CCC on a specified reverse chan- 
nel a message which is identical to that received by 
the ECU* The ECHO BACK message may be used to test 
the cable network for signal degradation and trans- 
mission errors, and may also be used to locate non- 
operating ECUs . 

As shown in Figure 14, an ECHO BACK mes- 
sage includes the usual ADDRESS (ADL and ADH) and 
BYTE COUNT (N) bytes. Next is a COMMAND byte 
which may be any value equal to hex FO, Fl, F2 or F3 
(11110000, 11110001, 111100010 or 11110011) . As 
previously described with respect to the READ mes- 
sage, the last two bits of the COMMAND byte specify 
on which one of the four reverse channels the ECU 
should echo back the CCC's message* After the COM- 
MAND byte is a DATA COUNT byte (NN) followed by NN 
bytes of data- 
in response to the receipt of an ECHO BACK 
message, the addressed ECU returns a message to the 
CCC as shown in Figure 14b on the specified reverse 
channel. Irrespective of the manner in which the 
message was addressed to the ECU (i.e., using a global, 
mask or specific address), the ECU's message includes 
the responding ECU's unique address in the ADH and 
ADL bytes, followed by a BYTE COUNT byte (N). There- 
after, the returned message is (assuming no trans- 
mission errors) identical to that originally sent 
from the CCC, 

Yet another message sent from the CCC to an 
ECU is a FORCE TUNE message, illustrated in Figure 15. 
This message is used to cause an addressed ECU to 
force tune any drop associated with that ECU to any 
channel. Force tuning may be used, for example, to 
cause all subscriber television sets connected to 
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the CATV system to tune to a channel on which instruc- 
tions and news may be communicated to subscribers in 
the event of a civil emergency. Also, this message 
may be used to automatically tune a subscriber's 
television set at the appropriate date and time to a 
channel carrying a pay-per-view program (such as a 
boxing match) which the subscriber requested to view. 

As shown in Figure 15, a typical FORCE 
TUNE message includes the usual ADDRESS (ADL and 
ADH) and BYTE COUNT (N) bytes. Next follow a COM- 
MAND (CMD) byte equal to hex F4 (11110100) to identify 
the message as a FORCE TUNE message, and a DATA COUNT 
byte (1D0 equal to 2. Thereafter, a SUBSCRIBER UNIT 
(SU) byte specifies the particular subscriber unit 
to be force tuned. In one embodiment, the SU byte 
specifies any one converter using the byte's three 
least significant bits. This requires a FORCE TUNE 
message to be transmitted for each converter to be 
force tuned. Alternatively, each bit of the SU byte 
may be associated with a different one of six con- 
verters such that a single message to an ECU can 
force tune more than one converter associated with 
the ECU. Finally, a logical channel (LC) byte speci- 
fies the logical channel number to which the speci- 
fied converter should be force tuned. If the SU 
byte is associated with more than one converter, 
there would be a plurality of LC bytes, one for each 
converter being force tuned. 

Another series of messages sent from the 
CCC to an ECU are SEND FUNCTION messages. These 
messages are used to cause an ECU to return to the 
CCC so-called send function data accumulated by the 
ECU from the ECU'S associated subscribers. Send 
function data is data keyed into SPUs by subscribers 
in response to requests for such data from the CCC 
at head end 12. For example, send function data may 
represent voting or shop-at-home data keyed in by 
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subscribers in connection with interactive viewer 
preference or shop- at-home services offered by the 
cable operator. In one embodiment, each ECU main- 
tains in its memory a plurality of so-called send 
function bytes arranged in pairs. Each pair of send 
function bytes is associated with a different one of 
up to six subscribers . The first byte specifies the 
subscriber with which the byte pair is associated. 
The second byte contains the send function data. In 
addition to the byte pairs, the ECU maintains in its 
memory a send function count byte specifying the 
number of send function bytes in the ECU's memory. 
If the ECU's memory contains no send function data 
(e.g., no associated subscriber has entered send 
function data), the value of the send function count 
byte is zero. 

In one embodiment of the invention there 
are six SEND FUNCTION messages. These messages are 
illustrated in Figures 16a through 16c. The first 
message is the SEND FUNCTION ENABLE message, shown 
in Figure 16a. In addition to the usual ADDRESS and 
BYTE COUNT bytes, this message has a command byte 
equal to hex 80, a DATA COUNT byte (NN), and a sin- 
gle DATA byte (SU). Each bit 0-5 of the (SU) byte 
is associated with a different one of six SUs. The 
SEND FUNCTION ENABLE message is used by the CCC to 
enable or disable the send function in an ECU with 
respect to particular SUs associated with that ECU. 
The send function with respect to a particular SU is 
enabled or disabled depending respectively on wheth- 
er the setting of the bit of the SU byte associat- 
ed with that SU is set to "1" or to »0». 

The second message is the SEND FUNCTION 
CLEAR message, shown in Figure 16b. This message 
includes a COMMAND byte equal to hex 81, and a DATA 
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COUNT byte (NN) equal to 0. In response to the re- 
ceipt of this message, the addressed ECU clears 
the send function data in its memory. 

The third message is the SEND FUNCTION DATA 
message, shown in Figure 16c- This message includes 
a COMMAND byte which may have any value equal to 
hex 84, 85, 86 or 87 (10000100, 10000101, 10000110 
or 10000111). Upon receipt of this message, an ad- 
dressed ECU will return to the CCC the send function 
data in its memory only if the ECU has any send func- 
tion data to send to the CCC (as determined by the 
value of the ECU'S send function count byte). As 
previously described with respect to the READ message, 
the data will be returned by the ECU on the reverse 
channel (00, 01, 02 or 03) specified by the values 
of the two least significant bits of the SEND FUNC- 
TION DATA message's COMMAND byte. In response to 
a SEND FUNCTION DATA message, the ECU sends a mes- 
sage to the CCC which includes one or more pairs of 
data bytes, each pair associated with a different 
SU. The first byte of the pair specifies an SU 
(from 0-5), and the second byte is the send data for 
that SU. 

Yet another message available to be sent 
from the CCC to an ECU is a PAY-PER-VIEW message. 
This message is used to (a) force tune an SU to a 
pay-per-view event requested by the subscriber, and 
(b) turn on the subscriber's television apparatus 
via the subscriber's SPU power relay. 

The PAY-PER-VIEW message used in one em- 
bodiment of the invention is shown in Figure 17 as 
including a COMMAND byte equal to hex 88. Next fol- 
lows a DATA COUNT byte (NN). A PROGRAM NUMBER (PN) 
byte specifies the so-called program number, de- 
scribed in more detail below, to which the message 
relates. Finally, two MS bytes specify the MS num- 
bers, earlier described, required to tune the con- 
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verter/tuner circuitry contained in the SUs to the 
particular physical channel carrying the pay-per- 
view event specified by the PROGRAM NUMBER byte. 

The PAY-PER-VIEW message in one embodiment 
of the invention operates as follows. Each ECU 
includes an Event View byte in its memory. Each of 
bits 0-5 of this byte is associated with a 
different one of up to six SUs. When a subscriber 
tunes to a pay-per-view event, a bit of the Event 
View byte associated with the SU tuned to the 
pay-per-view event is set to "l«. That bit is 
reset to "0" when the SU is tuned to a channel not 
associated with a pay-per-view event, or when the 
subscriber via the SPU turns off his or her 
television receiver. The Event View byte is used, 
as later described, to control the incrementing of 
a timer. 

In addition to the foregoing, each ECU has 
a Program Event Map in its memory comprised of 128 
pairs of bytes. Each byte pair of this map is as- 
sociated with a different one of 128 program num- 
bers. Each program number is associated with a dif- 
ferent pay-per-view program event. Thus, the first 
byte pair of the Program Event Map is associated 
with program number or event 0, the second pair with 
program number or event 1, and so on. The byte pairs 
contain the MS numbers conveyed by the PAY-PER-VIEW 
message. 

In addition to the Program Event Map, each 
ECU includes in its memory a Program Authorization 
Map* This map includes 768 bytes arranged in six 
groups of 128 bytes per group. Each group of 
128 bytes is associated with a different SU, and 
each byte of each group is associated with a dif- 
ferent one of 128 pay-per-view events. If a sub- 
scriber associated with a particular SU is author- 
ized to view pay-per-view programs, and requests via 
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the subscriber's SPU to view a particular pay-per- 
view program, the three least significant bits of 
the byte associated with that program and SU are set 
to the address of the SPU from which the pay-per- 
view request was received. The five most signifi- 
cant bits of the byte, each initially zero, are used 
as a preview timer as later described. 

To order a desired pay-per-view event, a 
subscriber enters the program number associated with 
the pay-per-view event into the keyboard of the sub- 
scriber* s SPU. If the subscriber is authorized to 
view pay-per-view events, the address of the SPU 
from which the request was received is placed in the 
appropriate byte of the Program Authorization Map as 
described above. When the event begins, the CCC 
transmits a PAY-PER-VIEW message specifying the pro- 
gram number and the MS tuning data required by the 
converter/tuners of the SUs to tune to the program. 
If a subscriber has requested to view the pay-per- 
view program specified in the PAY-PER-VIEW message, 
the ECU force tunes the SU associated with that sub- 
scriber to the channel carrying the pay-per-view 
event, in addition, the ECU sends a command to the 
SPU to cause the SPU to (1) flash the SPU's event- 
order LED to signify that the subscriber is viewing 
a pay-for-view event during the preview period, and 
(2) turn on the SPU's television relay to supply 
power to the subscriber's television set. Thus, at 
the appropriate date and time, the ECU will turn on 
and force tune the subscriber's television set to 
the requested pay-per-view event. Also, the ECU 
will initiate operation of a preview period timer. 
During the preview period, a subscriber may view the 
pay-per-view event free of charge. If the subscriber 
views more than a predetermined number of minutes of 
the pay-per-view program, the preview timer will 
time out and the ECU will send a command to the SPU 
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to cause -the event-order LED to glow continuously to 
signify that the subscriber will be charged a fee 
for viewing the event. 

The preview timer operates as follows. 
Upon the timing out of a pay-per-view event timer, 
the ECU checks the state of the bit flags in the 
Event View byte. If the bit associated with an SU 
is set to "1", then a bit of the preview timer as- 
sociated with the SU and program to which the SU is 
tuned (described above) is set to "1". Each of the 
five bits of the preview timers in the Program 
Authorization Map represents a fraction (i.e., one- 
fifth) of the preview period. Each time that the 
pay-per-view event timer times out r and if the as- 
sociated bit of the Event View byte is set to "1", 
another one of the five bits of the appropriate pre- 
view timer is set by the ECU. When all five bits of 
the preview timer have been set, the preview period 
is over and the subscriber will be charged for the 
pay-per-view event. The CCC periodically collects 
the preview timer information contained in the 
Program Authorization Map using READ messages to 
determine which subscribers should be charged for 
viewing which pay-per-view events. 

Although several messages have been de- 
scribed in detail with respect to an embodiment of 
the invention, it will be apparent to those skilled 
in the art that the message format utilized in the 
present invention can accommodate numerous other 
messages sent between the CCC and the ECUs. It will 
also be apparent to those skilled in the art that 
the basic format of the CCC/ECU messages may be 
changed. 
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E. Data Processor Operation 

The operation of the Data Processor will 
now be described for an embodiment of the invention 
using the message formats and messages illustrated 
in Figures 10-17* A source and object code computer 
program listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tion of the Data Processor is annexed at Appendix C. 

Figure 18a illustrates the overall pro- 
grammed operation of the Data Processor. As shown 
in Figure 18a, data received from the CCC is placed 
by USART 400 of digital unit 55 (Figure 5) in FIFO 
receive buffer 1001* This buffer is organized as a 
256 x 4 byte buffer such that it can hold up to four 
256-byte CCC messages at any one time. A buffer 
counter associated with the Data Processor points to 
the next empty buffer in the FIFO, Two other buffers 
shown in Figure 18a are FIFO output buffer 1002 and 
FIFO input buffer 1003. Data received by the Data 
Processor from the Drop Processor is placed in output 
buffer 1002- Similarly, data passed to the Drop 
Processor from the Data Processor is placed in FIFO 
input buffer 1003* Each of these buffers contains 
256 bytes and may buffer up to 25 10-byte messages. 
A buffer counter associated with each buffer points 
to the next empty buffer. The Data Processor receives 
data from FIFO buffers 1001 and 1002 r operates on 
the data (Figure 18a, item 1004). and sends data to 
FIFO buffer 1003 or to the CCC. 

Figure 18b illustrates a flow chart of a 
routine by which the Data Processor determines whether 
or not a message has been received from the CCC and, 
if so, whether or not the message is for that ECU. 
The routine of Figure 18b is called whenever the 
Data Processor is interrupted by USART 400 (Figure 5) 
to signify that a message has been received from the 
CCC. 



-81- 0167237 

The routine of Figure 18b commences at 
step 1021 , where the routine inhibits further input 
from US ART 400 and determines from the CRG bytes of 
the received message whether or not a transmission 
error occurred. If an error occurred, the routine 
branches to step 1028 where input from USART 400 is 
again enabled . After step 1028, the interrupt ser- 
vice routine advances to step 1029 and returns to 
the calling program. 

Alternatively at step 1021, if no transmis- 
sion error occurred, the routine advances to step 
1022 where the Data Processor checks the address 
bytes of the received message. If the address bytes 
match the ECU 1 s address, the routine advances to 
step 1027 where the buffer counter associated with 
FIFO buffer 1001 (Figure 18a) is incremented by one. 
The routine then advances to step 1028 where USART 400 
is enabled as earlier described. Because the buffer 
counter value was incremented at step 1027, a sub- 
sequent CCC message received by USART 400 will be 
written into the next buffer and will not overwrite 
the contents of the buffer containing the previously 
received CCC message. 

Returning to step 1022, if the address 
bytes of the received message do not match the ECU's 
address, the routine branches to step 1024, where 
the address bytes are checked for the presence of 
the global or broadcast address (hex FFFF). If this 
address is present, the message is for the ECU and 
the routine advances to step 1027 as previously de- 
scribed. Otherwise, the routine advances to step 
1025 where the Data Processor checks for the mask 
address (hex 0000) in the CCC's message. If this 
address is not present, the message is not for the 
ECU and the routine branches to step 1028. Other- 
wise, the .routine advances to step 1026 where the 
mask operation is performed as earlier described. 
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The routine then branches to step 1027 or to step 
1028 depending respectively on whether or not the 
result of the mask operation performed at step 1026 
indicates that the message is for the ECU. 

The operating program of the Data Proces- 
sor will now be described with reference to Fig- 
ures 18c through 18h. This program is comprised of 
two major parts: (1) a main routine, and (2) a col- 
lection of application programs to implement various 
functions within the ECU. The main routine is a 
task-driven program which branches to one or another 
application program depending upon the task to be 
performed. The application program performs its 
task (e.g.. inputting keypress data from an SPU such 
as subscriber-entered channel requests, pay-per-view 
requests, send function data, etc.) and returns to 
the main routine. Because of the need to service 
a plurality of SPUs on a plurality of drop cables, 
it may occur that an application program must return 
to the main routine before the application program 
has completed its particular task. For example, if 
a subscriber enters a two-digit channel request into 
an SPU keyboard, the application program associated 
with that function may input the first digit and 
return to the main routine prior to the subscriber 
entering the second digit. In this event, the appli- 
cation program prior to returning to the mam routine 
sets a time out value in a time table and a 3 ump 
address in a jump address table. As more fully des- 
cribed below, the time out and jump address values 
enable the main routine to jump back to the applica- 
tion program at the appropriate time to continue at 
the point the application program left off. 

Figure 18c illustrates a flow chart gener- 
ally illustrating the operation of the main routine. 
As shown in Figure 18c, the main routine begins at 
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step 1005 upon ECU power up. At step 1005, the Data 
Processor initializes I/O and memory maps, an inter- 
rupt timer, direct memory access, and various regis- 
ters and counters* The program then advances to 
step 1006, where the Data Processor initializes USART 
400- At step 1007, the Data Processor 420 checks 
whether or not its back up memory requires initializ- 
ing. If so, the program advances to step 1008 to 
initialize the back up memory. Otherwise, or after 
completing the back up memory initilization in step 
1008, the program advances to step 1009 where other 
memory locations are initialized. Generally, steps 
1008 and 1009 initialize such items as the Channel 
Authorization Map, Channelization Map, parental con- 
trol codes, Program Event Map, Program Authorization 
Map, and so forth. In steps 1010, 1011 and 1012, 
the Data Processor initializes the drop and device 
polling maps and pointers. 

After initialization, the Drop Processor 
enters a main loop. The main loop is illustrated in 
the flow chart of Figure 18d. As shown in Figure 18d 
the Data Processor in the main loop sequentially 
determines whether or not any of four events have 
occurred, viz., whether or not (1) the Data Processor 
has received a message from the CCC (step 1013), 
(2) a 100/64 millisecond pay-per-view eevent timer 
has timed out (step 1014), (3) the Drop Processor 
output buffer contains data for the Data Processor 
(step 1015), and (4) a pay-for-view event timer has 
timed out (step 1016). If any of the foregoing 
events have occurred, the Data Processor at the ap- 
propriate step 1013, 1014, 1015 or 1016 branches to 
an associated operation routine shown in Figure 18d 
as Operate 1, Operate 2, Operate 3 and Operate 4, 
respectively. Otherwise, the program advances to 
the next numbered step in Figure 18d* After step 
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1016, or after an operation routine, the program 
flow loops to step 1013. 

The operation routines of Figure 18d will 
now be described with reference to Figures 18e-18h. 

o perate 1 Routine 

If the main routine detects at step 1013 
(Figure 18d) that a message addressed to the ECU has 
been received from the CCC, the program branches to 
the Operate 1 routine, shown in Figure 18e, to respond 
to the CCC message. 

The Operate 1 routine commences at step 1030, 
where the Data Processor loads a CCC message from buf- 
fer 1001 (Figure 18a) into working memory. The pro- 
gram then advances to step 1031, where the COMMAND 
byte of the CCC message is checked to determine what 
action the Data Processor should take. 

At step 1031, if the COMMAND byte of the 
CCC message is hex F0-F3 (ECHO BACK) , the program 
advances to step 1032 to transmit (echo) the received 
message back to the CCC. After transmitting the 
message, the program advances to step 1041 and re- 
turns to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex FC 
(WRITE), the program advances to step 1033 to store 
the data contained in the WRITE message commencing 
at the location of the ECU'S memory. From step 1033, 
the program advances to step 1034 and returns to the 
main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
F8-FB (READ), the program advances to step 1035 to 
transmit to the CCC data from the ECU's memory speci- 
fied in the WRITE message. From step 1035, the pro- 
gram advances to step 1043 and returns to the main 
loop as earlier described. 

If the COMMAND byte at step 1031 is hex F4 
(FORCE TUNE) , the program advances to step 1037 where 
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the converter of the specified SU is tuned to the spe- 
cified channel, the SPU seven- segment display is set 
to display the logical channel to which the SU is 
being force tuned, and the power relay of the SPU 
associated with the SU is activated to turn on the 
subscriber 1 s television. The program then advances 
to step 1038 and returns to the main loop as earlier 
described . 

If the COMMAND byte at step 1031 is hex 80 
(SEND FUNCTION ENABLE) or hex 81 (SEND FUNCTION 
CLEAR), the program advances respectively to step 1039 
to enable/disable the send function in the SPU's or 
to step 1042 to clear the send function data buffer 
in the ECU. From steps 1039 or 1042 , the program 
advances respectively to step 1040 or step 1043 and 
returns to to the main loop as earlier described* 

If the COMMAND byte at step 1031 is hex 
84-87 (SEND FUNCTION DATA), the program advances to 
step 1044 where the Data Processor checks the value 
of the send function data count byte to determine 
whether or not the ECU has any send function data to 
return to the CCC. If the ECU has no send function 
data, the program branches from step 1044 to step 1047 
and returns to the main loop as earlier described. 
Otherwise, the program advances to step 1045 where 
the ECU'S send function data is transmitted to the 
CCC. The program then advances to step 1046 and 
returns to the main loop as earlier described. 

Finally, if the COMMAND byte at step 1031 
is hex 88 (PAY-PER-VIEW), the program branches to 
step 1048 where the MS tuning data contained in the 
PAY-PER-VIEW message is stored in the ECU's Program 
Event Map. The program then advances to step 1049 
where the Data Processor checks the Program Authoriza- 
tion Map to determine for a first subscriber whether 
or not the subscriber has ordered to view the pay- 
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view the ™-*"-™ ;£ciZrJ* that subscriber 

step 1050 " her / t ^ p a a ;:;: r -viev program. «- as- 
is force tuned to the pay t> . arted the 

spciated five-minute preview timer » started. 
»v„,t-order LED on the subscriber' b SPO is set to 
"Sing and the SPU's power relay is activated to 
turTon ihe subscriber's television. The program 

* ^.s to step 1051 which causes the program 
then advances to step ±«= 

to loop back to step 1049 for each of up to sr* sub 

fibers . After looping for ^ 

program from step 1051 ^^TJTlJZ, 
returns to the maxn loop as earlxer ae 

/VP"** Q Routine 

If the main routine detects at step 1014 
fF igure 18d) that the 100/64-second timer has txmed 
lit Program branches to the Operate 2 routxne, 

out, the progr rou tine functions 

r/Scti^s-h as responding to SPU *ey presses 
and implementing the reguested operat.cn (e g. chan 
nel selection pay-per-view, 

vating the SPU's power relay, act.vatxng (flashing 

™ flashing) and deactivating the SPU order 
event LED, clearing the SPU seven-segment dxsplay, 
event uvu, or cha nnel xnformatxon) 

sending data (e.g., program 

to the SPU display, and so forth. ^ llo ws 
The Operate 2 program operates as follows. 
The Data Processor maintains in memory a time table 
The Data * two-byte entries for each of 

havxng a pluralxxty o dif fe rent drops 

up to 8 devices on each of up to * 

-o-x. T?rtT in one embodiment, "cne 
associated wxth the ECU. m . . 

assocxax.e . (0-63), although xn the 

time table has 64 entrxes (u o^, 
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described embodiment there may be no more than 6 
drops with no more than 8 devices (up to 4 SPUs and 
up to 4 other devices) on each drop associated with 
each ECU, The entries in the time table are sequen- 
tially arranged by drop and device, such that entries 
0-7 are associated with devices having addresses 0-7 
on drop 0, entries 8-15 are associated with devices 
having addresses 0-7 on drop 1, and so on* As pre- 
viously described, the entries in the time table are 
set by the various application programs as a time 
out value prior to a return to the main routine from 
the application program. 

Upon entry into the Operate 2 routine, a 
time table pointer (I) is set to a value from 0-63 
(step 1060) as a function of the value of a time table 
counter (J). The routine then advances to step 1061, 
where the I pointer is used to read the I entry 
(associated with a particular device on a particular 
drop as described above) from the time table. If 
the value of that entry is hex FFFF (signifying that 
the timer is off), the routine branches to step 1066 
where the time table counter J is incremented by one 
in preparation for the next pass through the Operate 2 
routine. If the entry is other than hex FFFF, the 
routine advances to step 1062 where the time table 
entry is decremented by one. If the time table val- 
ue after decrementing is not equal to zero (step 1063), 
the routine branches to step 1066 where the J counter 
is incremented as previously described. 

On the other hand, if the timer entry is 
equal to zero, the timer has timed out and the routine 
advances to step 1064 where a zero is placed in a 
memory location (Key Code), and the value of 
the I pointer is used to interrogate a jump table. 
The jump table is a table maintained in the ECU's 
memory which is similar in organization to the time 
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table. However, the jump table entries specxfy the 
memory location in an application program to whxch 
the program should jump. These values may poxnt to 
the start of an application program, or to a poxnt 
within an application program if the application 
program had previously returned to the main routxne 
prior to completing the application program's task. 
Based upon the entry contained in the jump table, 
the Operate 2 routine then advances to step 1065, 
where the routine jumps to the point in an appli- 
cation program (-APL-) specified by the jump table. 
When the application program returns to the Operate 2 
routine, the Operate 2 routine advances to step 1066 
where the J counter is incremented as earlier described. 
The routine then advances to step 1057 to return to 
the main loop. 

o perate 3 Routine 

If the main routine determines at step 1015 
(Figure 18d) that the Drop Processor has data for 
the Data Processor, the program branches to the Oper- 
ate 3 routine, shown in Figure 18g. The Operate 3 
routine functions to appropriately respond to data 
received from the Drop Processor. Such data may 
include 84 commands (Unsolicited Data Responses), 
and 04 Responses received from associated SPUs. 

As shown in Figure 18g, the Operate 3 rou- 
tine at step 1070 first determines what type of mes- 
sage is being sent from the Drop processor. If the 
xaessage is an 01, 03, 05, 07 or 08 command response 
(earlier described), no action is required and the 
Operate 3 routine advances to step 1083 to return to 
the main routine as earlier described. Although xn 
the flow chart of Figure I8g no action is taken xn 
response to an 01, 03, 05, 07 or 08 response, xt wxll 
be apparent to those skilled in the art that varxous 
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modifications may readily be made to the program 
flow to cause the Data Processor to respond to any 
or all of these command responses- For example, the 
program may be modified to cause the Data Processor 
upon detecting in an 01 response that power is not 
being received from a particular drop to notify the 
system operator of this fact* 

If an 84 Command is detected at step 1070, 
the Operate 3 program branches to step 1072 to deter- 
mine if an error has occurred. If "yes", the program 
branches to step 1073 where a device error counter 
is incremented in an error operation subroutine* If 
the counter reaches a predetermined value (e.g., 2), 
the error subroutine causes a re-initialization of 
pointers and jump table entries associated with the 
SPU or device sending the 84 Command. The program 
then advances to step 1083 to return to the main 
loop as earlier described. On the other hand, if 
no error is detected at step 1072, the program ad- 
vances to (1) step 1074, where the jump table pointer 
is set, (2) step 1075, where the received data is 
placed in a memory location (Key Code), and (3) step 
1076, where the program jumps via the jump table to 
the appropriate application program (APL). When the 
application program returns to the Operate 3 routine, 
the Operate 3 routine advances to step 1083 and re- 
turns to the main loop. 

Finally, if an 04 Response is detected at 
step 1070, the Operate 3 routine advances to step 1071 
to check for a transmission error. If an error has 
occurred, the routine branches to step 1073. Other- 
wise, the routine advances to step 1077 where the 
Data Processor determines if the 04 Response is a 
status response. If the 04 Response is not a status 
response, the program branches from step 1077 to 
step 1083 to return to the main loop as earlier 
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described. Otherwise, the program advances to step 
1078- At step 1078, if the status response indicates 
that a key has been recently depressed on the device 
keyboard, the routine branches to steps 1080, 1081 
and 1082 to respond to the key press as described 
above with respect to steps 1074-1076 - If the status 
response indicates that no key has been recently 
depressed, the program advances from step 1078 to 
step 1079 where the status byte is checked to deter- 
mine the state of bit 7. As earlier described, 
bit 7 indicates as a function of the setting of SPU 
switch 780 (Figure 7) whether the responding device 
is a master or slave SPU and, thus, to which con- 
verter (primary or secondary) the SPU is assigned. 
After step 1079, the program advances to step 1083 
to return to the main loop as earlier described* 

Operate 4 Routine 

Lastly, if the main routine at step 1016 
(Figure 18d) determines that the pay-per-view timer 
has timed out, the program branches to the Operate 4 
routine shown in Figure 18h. This routine starts by 
entering a loop at step 1091 to determine for each 
subscriber whether or not the subscriber is viewing 
a pay-per-view program. If the subscriber is not 
viewing a pay-per-view program at step 1091, the 
routine branches to step 1096 where the routine loops 
back to step 1091 to make the foregoing determination 
for the next subscriber. If at step 1091 a pay-per- 
view event is being viewed by a subscriber, the 
routine advances to step 1092 to check the associated 
5-bit preview timer in the appropriate byte of the 
Program Authorization Map. If the value of the byte 
is greater than or equal to F8, indicating that the 
byte's five most significant bits (i.e., the timer 
bits) are all set to "1" and the preview period has 



0167237 

-91- 

expired, the program branches to step 1096. Howev- 
er, if the value of the byte is less than hex F8, 
indicating that at least one of bits 3-7 of the byte 
is equal to zero and the preview period has not ex- 
pired, then the program advances to step 1093 where 
the 5-minute timer is incremented by setting a timer 
bit to "1 H . The routine then advances to step 1094, 
where the value of the byte is again checked. If 
the five timer bits are now all set to "1", then the 
preview period has expired and the program branches 
to step 1095 to cause the order-event LED on the 
subscriber's SPU to glow steadily to indicate that 
the subscriber will be charged for the pay-per-view 
event. Otherwise, the program branches to step 1096. 
Step 1096 causes the routine to loop to setp 1091 to 
check for each subscriber whether or not a pay-for- 
view event is being viewed. At step 1096, after the 
routine has determined for each subscriber whether 
or not the subscriber is reviewing .a pay-per-view 
event, the routine advances to step 1097 and returns 
to the main loop as earlier described. 

F. Polling and Handshaking 

In the above-described system, an ECU trans- 
mits a message to the CCC only if the ECU receives a 
CCC message which requires a return message (e.g., 
READ, ECHO BACK or SEND FUNCTION DATA messages). 
Otherwise, ECUs do not transmit messages to the CCC. 

Thus, in the above-described system, it is 
possible for an ECU to have important information to 
send to the CCC (e.g., information received from a 
subscriber requesting additional services, or infor- 
mation from a medical monitoring device attached to 
the drop cable of an ECU), but be unable to notify 
the CCC of this fact. Also, because ECUs in the 
above-described system do not ordinarily respond to 
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the CCC upon receipt of a CCC message, the CCC might 
not become alerted to an inoperative ECU or transmis- 
sion link until a message requiring a response (e.g., 
READ) was addressed to the ECU and the responsive 
message was not received by the CCC. 

To enable ECUs to send important information 
to the CCC in a timely fashion, and to provide for a 
check that ECUs are operative, a polling and handshak- 
ing communication protocol may be used. In view of 
the potential for a large number of ECUs (up to 65,536 
on each of up to 4 banks) on the cable network of 
the present invention, an important consideration in 
designing such a protocol is to minimize the time 
required to poll and handshake with individual ECUs. 

The present invention therefore provides 
for a handshaking scheme which informs the CCC of 
inoperative ECUs but which does not require the trans- 
mission of relatively lengthy formatted messages- 
In addition, the present invention provides for a 
polling scheme which allows an ECU to notify the CCC 
that the ECU has information for the CCC, but does 
not require the transmission of lengthy information 
messages to the CCC in response to the receipt by an 
ECU of a poll message . The polling scheme enables 
the CCC to gather information from the ECUs via two 
independently operating mechanisms. A first or 
"general" polling scheme allows the CCC to poll each 
ECU to determine if the ECU has information to send 
to the CCC. The general polling scheme allows for 
the detection in less than 20 seconds of all opera- 
tive ECUs which require service. A second or 
"priority" polling scheme allows for the detection 
in less than 20 milliseconds of any one ECU having 
so-called priority information for the CCC. For 
both polling schemes, the response "level" is estab- 
lished by the CCC in advance"" of the poll to identify 
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and obtain responses from only those ECUs having 
information falling within a predetermined level or 
threshold of importance. The level of information 
may be a function, e.g., of the value or timeliness 
of the information. 

1. Message Format 

The polling and handshaking protocols are 
described below with respect to an alternative basic 
message format from that earlier described and shown 
in Figures 10-11. This alternative basic message format 
is illustrated in Figures 19-20. 

Figure 19 shows an alternative basic message 
format for data communication in the forward direction 
(i.e., from the CCC to an ECU). Each message is of 
a predetermined format, comprising: a FLAG byte, a 
SEND CONTROL ("SEND CNTL") byte, a plurality of DATA 
bytes, two CYCLIC REDUNDANCY CHECK ("CRC") bytes, 
and another FLAG byte. Each byte is comprised of 
8 bits. The FLAG and CRC bytes are identical to and 
serve the same function as the FLAG and CRC bytes pre- 
viously described. 

The SEND CNTL byte in the message of Fig- 
ure 19 is used to define any of 256 unique commands. 
As described in greater detail below, SEND CNTL com- 
mands may cause an ECU to return information to the 
CCC, or may cause the ECU to perform a specified 
operation. 

The DATA bytes may comprise from 0 to 255 
bytes per message. The SEND CNTL byte specifies how 
the DATA bytes are to be interpreted by the ECU. 
If a message is transmitted to a particular ECU, the 
first two DATA bytes typically specify the ECU address 
from 0-65536. The first address byte ("ADL") speci- 
fies the low-order part of the address, and the second 
byte ("ADH") specifies the high-order part. Also, 
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typically, the third DATA byte of a message addressed 
to a particular ECU is a CONTROL ( " CTL" ) byte. The 
CTL byte may specify the ECU drop, if any, for which 
the message is designated, the particular reverse 
channel that the ECU should use to respond to the 
CCC, etc. 

An alternative basic message format in the 
reverse direction (i.e., from the ECUs to the CCC) 
is shown in Figure 20, and is similar to the format 
for forward communication. Thus, FLAG bytes are 
used to identify the beginning and end of a message. 
Following the beginning FLAG byte is a RECEIVE CONTROL 
("REC CNTL") byte. The REC CNTL byte, which need 
not be identical to the SEND CNTL byte, specifies 
how subsequent DATA bytes, if any, contained in the 
message are to be interpreted by the CCC. Two CRC 
bytes, earlier described, follow the last DATA byte. 

In addition to the foregoing basic messages, 
special ECU poll response bytes are utilized. These 
poll response bytes are comprised of one or two byte- 
times of carrier from an ECU. As described below, 
these poll response bytes are used as a handshake 
in response to polling and informational messages 
sent from the CCC. 

2. General Level Polling Protocol 
The first polling method is the so-called 
General Level Request ("GLR" ) poll. This mechanism 
is used to sequentially address a poll message to 
each ECU in the system to determine whether or not 
the ECU requires service (i.e., whether or not the 
ECU has information for the CCC). Prior to the poll, 
the CCC establishes the "level" at which the ECUs 
will respond to the poll. Once the CCC has estab- 
lished the poll level, an ECU responds to a GLR 
poll only if the ECU (a) requires service, and 
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(b) has information to transmit to the head end 12 
which is at a level equal to or less (i.e., more 
important) than the level previously established by 
the CCC. The addressed ECU upon receipt of a GLR 
poll responds by sending to the CCC one or two 
General Poll Response ("GPR" ) bytes. Each GPR byte 
consists of one byte-time of carrier from the ECU, 
or "11111111. If the CCC fails to detect a GPR 
byte from the polled ECU within a predetermined time 
interval (e.g., 350 microseconds), the CCC presumes 
the ECU to be inoperative. After a predetermined 
number of (e.g., five) unsuccessful attempts to 
contact the ECU, the CCC prints an appropriate error 
message to the head end operator. 

If the addressed ECU transmits to the CCC 
a single GPR byte in response to a GLR poll, the CCC 
interprets this to mean that the ECU is operative 
and does not require servicing. The CCC then polls 
the ECU having the next sequential address. However, 
if the ECU returns two GPR bytes, the CCC interprets 
the response as a service request from an operative 
ECU. Using the GLR poll, the CCC periodically cycles 
through all active ECUs and constructs a Service 
Request table in memory. The CCC subsequently uses 
this table to selectively retrieve, using a Priority 
Information Request message later described, infor- 
mation from only those ECUs requiring service. At 
a forward data transmission rate of 200 Kbps, a com- 
plete general poll request cycle of 65,536 ECUs typi- 
cally takes less than 20 seconds. 

The GLR poll is implemented by the CCC as 
follows. First, the CCC transmits a General Level 
Request Threshold ( "GLRT" ) message. A typical GLRT 
message is shown in Figure 21a in accordance with 
the basic message format of Figure 19. The GLRT 
message has a SEND CNTL byte equal to 08 and is used 
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by the CCC to establish the response threshold level 
for the GLR poll, as earlier described . The response 
threshold is established by a level ("LVL 11 ) byte 
contained within the GLRT message. The first two 
bits of the CTL byte of the GLRT message specify how 
the ECU should interpret the LVL byte. If the first 
two bits of the CTL byte are "01" , this is interpreted 
by the ECU to mean that the ECU should respond posi- 
tively (i.e., with two GPR bytes) to subsequent poll 
messages only if the level of the ECU'S information 
is equal to the level set forth in the LVL byte. If 
the first two CTL byte bits are "10", this means the 
the ECU should respond positively to poll messages 
if the level of information to be sent to the CCC is 
equal to or less than the LVL value. 

After sending the GLRT message to establish 
the poll level, the CCC transmits one or more General 
Level Request Poll ("GLRP" ) messages. A typical 
GLRP message is illustrated in Figure 21b in accord- 
ance with the basic message format of Figure 19. As 
shown in Figure 21b, the SEND CNTL byte of a GLRP 
messa ge may be any value equal to 0, 1, 2, or 3 . 
The SEND CNTL byte of the message specifies to the 
addressed ECU that the message is a GLRP message, 
and further specifies on which reverse channel (0, 
1, 2, or 3) the ECU should send GPR response bytes. 
If an ECU responds to the GLRP message with two GPR 
bytes on the specified reverse channel, this is inter- 
preted by the CCC as a service request from an opera- 
tive ECU as earlier described. If one GPR byte is 
returned, this is interpreted by the CCC as a response 
from an operative ECU not requiring service. If no 
GPR bytes are received, the CCC presumes the ECU to 
be inoperative. 
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3 . Priority Polling Protocol 

The second or priority polling method is 
the so-called Priority Information Window ("PIW") 
poll. This second method establishes a priority 
"window" on the cable network such that any ECU hav- 
ing information to send to the head end which falls 
within the pre-established priority window will alert 
the head end of this fact on a predetermined priority 
service request channel in response to the receipt 
of any general polling request addressed to any ECU. 

Priority polling is enabled by a Priority 
Information Request Window Control ("PIRWC") message 
sent from the CCC. The PIRWC message, illustrated in 
Figure 22a in accordance with the format of Figure 19, 
is used by the CCC to set the ECU priority response 
threshold level. As shown in Figure 22a, a PIRWC 
message has a SEND CNTL byte equal to 9. A LVL byte 
of the PIRWC message specifies the priority response 
threshold level. The ECU interprets the LVL byte in 
a manner determined by the value of the bits in a 
control ( "CTL" ) byte. Bits 0 and 1 of the CTL byte 
specify whether the ECU should respond if the level 
of its information is equal to the value of the LVL 
byte, or whether the ECU should respond if its level 
of information is equal to or less than the LVL value. 
In addition, bit 2 of the CTL byte specifies whether 
to turn the PIW function in the ECU on or off. 
Finally, bits 3 and 4 of the CTL byte specify on 
which of the four reverse channels the ECU should 
return a priority response. The values and functions 
of the bits of the CTL byte in one embodiment of the 
PIRWC message are set forth below: 
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Bl BO Function 

0 1 The ECU should respond to a 

priority poll only if the 
level of its information equals 
the value of LVL. 

1 0 The ECU should respond to a 

priority poll only if the 
level of its information is 
equal to or less than the 
value of LVL* 



B2 Function 

0 set PIW in ECU off. 

1 Set PIW in ECU on* 



B4 B3 Function 

0 0 Return priority response on 

reverse channel 0. 

0 1 Return priority response on 

reverse channel 1. 

After a PIRWC message is transmitted to 
and received by the ECUs, any ECU with priority 
information corresponding to the threshold level 
established by the PIRWC message will transmit 
to the CCC on the specified priority reverse channel 
a general poll response (GPR) byte after reception 
of any general level poll message. The reception by 
the CCC on the priority reverse channel of a GPR 
byte (there may be more than one response from a 
plurality of ECUs) alerts the CCC that an ECU (the 
identity of which is as yet unknown to the CCC) has 
priority information to send. Upon receipt of such - 
a priority response, the CCC transmits a series of 
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messages, described below, to disable the priority 
"window" and to locate within 20 milliseconds an ECU 
sending the priority poll response. 

Assuming for the moment that the CCC has 
identified an ECU returning a priority response 
(or requesting service in response to the earlier 
described GLR poll), the CCC obtains the information 
from the identified ECU by addressing a Priority 
information Request ("PIR") message to the ECU. 
There are four PIR messages: PIRO, PIRI PIR2, and 
PIR3, having SEND CNTL bytes equal to 4, 5, 6, and 
7 respectively (Figure 22b). The PIRO, PIRI, PIR2 
and PIR3 messages cause the ECU to send its priority 
information to the CCC on reverse channels 0, 1, 2, 
or 3, respectively. 

In response to a PIR message, the addressed 
ECU transmits its priority information to the CCC 
using a Priority Information Request Response ("PIRR") 
message. The PIRR message allows an ECU to send to 
the CCC any of 256 different messages or values of 
numeric data for each drop associated with the ECU. 
A typical PIRR message is illustrated in Figure 22c 
in accordance with the format of Figure 20. 

As shown in Figure 22c, a PIRR message 
includes a REC CNTL byte equal to 0. A LEVEL ("LVL") 
byte specifies the threshold level assigned to the 
priority information which the ECU is transmitting 
to the CCC (the LVL byte will either match the level 
previously established, or be numerically less than 
that level, depending upon the information contained 
in the previously sent PIRV/C message). Following 
the LVL byte is a CONTROL ("CTL") byte. The CTL 
byte specifies by the setting of bits 0-5 the drop 
or drops to which the priority information contained 
in the message relates. Each bit position 0-5 in 
the CTL byte is associated with a different ECU drop. 
For each drop as to which the ECU is sending priority 
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information, the ECU sets to "1" the corresponding 
bit in the CTL byte* Following the CTL byte are 
up to 6 bytes of data (Dn), each byte represent- 
ing a predetermined or "canned" priority message or 
numeric value with respect to a different one of the 
6 drops associated with the ECU and specified in the 
CTL byte* The message concludes with the usual CRC 
and FLAG bytes. 

Various divisions and definitions may be 
used for establishing the different levels of ECU 
priority information. For example, levels 0-7 may 
be associated with medical information obtained from 
medical monitoring devices attached to an ECU drop 
cable. Similarly, levels 16-23 may be associated 
with security information obtained from security 
devices attached to an ECU drop. Lower levels, such 
as levels 32-39, may be used by an ECU to inform the 
CCC of syntax or other errors contained in CCC mes- 
sages received by the ECU. Similarly, information 
such as ECU status information, subscriber requests 
for additional services, subscriber responses to 
interactive two-way services, and other information 
may be associated with other priority levels. 

The manner in which the CCC identifies an 
unknown ECU responding with a priority service request 
will now be described. 

The CCC identifies an unknown ECU having 
priority information for the CCC using a binary sort 
method. The binary sort method involves dividing 
the population of ECUs having sequential addresses 
in the range of 0 to n into first and second groups 
of ECUs having respectively a first group address 
range from 0 to n/2, and a second group address range 
from n/2 + 1 to n. The CCC then transmits a message 
to the first group to determine whether or not any 
ECUs in the first group have priority information. 
If the first group includes an ECU (still unknown) 



0167237 

-101- 

having priority information, the CCC subdivides the 
first group into third and fourth groups in the manner 
earlier described, and sends a message directed now 
to the third group to determine whether or not any 
ECUs in the third group have priority information to 
send. If the third group includes an ECU having 
priority information, the CCC subdivides the third 
group into fifth and sixth groups and repeats the 
foregoing process. If the CCC at any time determines 
that the group (first, third, fifth, etc.) with which 
it is working does not have priority information, 
the CCC knows that the other respective group (second, 
fourth, sixth, etc.) must contain the ECU having the 
priority information. The CCC then transmits messages 
to and repetitively subdivides that group until, 
eventually, the CCC subdivides a group to a single 
ECU having priority information. As will be apparent 
to those skilled in the art, the foregoing binary 
sort method in the case of 65,536 (2 16 ) ECUs requires 
no more than 16 iterations to locate an ECU having 
priority information. 

The messages used by the CCC in implementa- 
tion of the binary sort method in an embodiment of the 
invention are shown in Figures 23a-d. 

The CCC initiates a search for an unknown 
ECU having priority information using a Binary Sort 
Initialization ("BSI") message, shown in Figure 23a. 
The BSI message has a SEND CNTL byte equal to 10, 
followed by two bytes specifying (in low and high 
order parts) a binary sort high address ("BSHAL" and 
"BSHAH") and two bytes specifying (in low and high 
order parts) a binary sort low address ("BSLAL" and 
"BSLAH" ) . The BSI message is sent by the CCC fol- 
lowing receipt of a GPR byte on the priority infor- 
mation reverse channel. The BSI message is used by 
the CCC to turn the priority information window off, 
to specify the binary sort group high address, and 
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to specify the binary sort group low address. No 
response to the BSI message is expected from any 
ECU* 

After the binary sort is initialized with 
the BSI message, the CCC transmits a series of binary 
sort poll messages to locate an ECU having priority 
information to send. Each binary sort poll message 
turns the priority information window off and speci- 
fies a binary sort group address range. Upon receipt 
of a binary sort poll message, any ECU having priority 
information within the priority information threshold 
level and an address within the specified group 
address range responds by transmitting to the CCC a 
GPR byte on the priority information channel previ- 
ously established by the CCC. Three binary sort 
poll messages, shown in Figures 23b-23d, are 
utilized in one embodiment of the invention to 
define the binary sort group range. 

Figure 23b shows a Binary Sort Poll High 
and Low ("BSPHL") message. This message is used by 
the CCC to specify a binary sort group address range 
bounded between a low address and a high address. 
The BSPHL message has a SEND CNTL byte equal to 11* 
Following the SEND CNTL byte are two bytes specifying 
the binary sort high address ( "BSHAL" and "BSHAH" ) , 
and two bytes specifying the binary sort low address 
("BSLAL" and "BSLAH" ) . Any ECU having priority infor- 
mation within the priority information threshold 
level and having an address within the low and high 
group address range specified in the BSPHL message 
responds to the CCC by transmitting a GPR byte on 
the priority information reverse channel. 

Figure 23c shows a Binary Sort Poll Low 
("BSPL") message. The BSPL message, having a SEND 
CNTL byte equal to 12, is similar to the BSPHL message 
except that the BSPL. message specifies only a binary 
sort low group address ( "BSLAL" and "BSLAH" ) * This 
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message is used by the CCC to subdivide a group 
address range by modifying only the low address of 
the group range. The BSPL thus enables the CCC to 
subdivide a group address range without having to 
send both the low and high addresses of the range. 
Any ECU having priority information within the 
priority information threshold level and having 
an address which is greater than or equal to the 
specified group low address of the BSPL message and 
less than or equal to the previously specified high 
group address responds to the CCC by transmitting a 
GPR byte on the priority information reverse channel. 

Finally, Figure 23d shows a Binary Sort 
Poll High ("BSPH" ) message- The BSPH message includes 
a SEND CNTL byte equal to 13* In this message, two 
bytes specify a binary sort group high address 
("BSHAL" and "BSHAH" ) . This message is used similarly 
to the BSPL message to subdivide a group by modifying 
only one (i.e., the high) group address. Any ECU 
having priority information within the priority infor- 
mation threshold level and having an address which 
is less than or equal to the group high address of 
the BSPH message and greater than or equal to the 
previously specified low group address responds to 
the CCC by transmitting a GPR byte on the priority 
information reverse channel* 

4, Information Protocol 

When information, rather than a poll or 
status request, is transmitted from the CCC to an 
ECU, an informational protocol including a handshak- 
ing sequence is used to provide the CCC with posi- 
tive feedback that (a) the ECU received the message, 
(b) the message syntax was proper, (c) there were no 
transmission errors, and (d) the ECUs are operative. 
The handshaking sequence does not require the trans- 
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mission of lengthy formatted messages, thus minimizing 
the amount of time required to handshake with the CCC. 

The handshaking response to informational 
messages is a General Poll Response Verification 
("GPRV"), comprising one or two bytes of "11111111"- 
If no GPRV is detected by the CCC, the CCC interprets 
this to mean that the ECU is inoperative. If a single 
byte is received, the CCC interprets this to mean 
that the message was not accepted by the ECU. If 
two bytes are received, the CCC interprets this to 
mean that the message was received by the ECU without 
error and that processing will occur. If a two-byte 
response is not received, the CCC will try a predeter- 
mined number of times (e.g., five) before logging 
and notifying the operator of an error. 

While preferred embodiments of the invention 
have been set forth for purposes of the disclosure, 
modification to the disclosed embodiments may occur 
to those skilled in the art. Accordingly, the appended 
claims are intended to cover all embodiments of the 
invention and modifications to the disclosed embodi- 
ments which do not depart from the spirit and scope of 
the invention. 
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or 
st 



a, data01 
zf 

cos-210 

a, dispiw 
a, £000 lb 
a, dispiw 



\ indicator currtnt 



\ indicator cu r rtnt 



CP/M TLCS-47 



ASSEMBLER V2. 2 

PAGE 9 



LOC OBJ LINE SOURCE STATEMENT 

713 | 

0S3F 3913 711 mmt spush, 1 

ly 'flashing 

712 | 
ROM PAGE NO. 21 * 

0541 2350 713 c©s220i call flash 





714 t 






0543 6509 


715 


b 


core 




716 | 








717 eos210i 


Id 


a, dispiw 


A«47 3A3P 


716 ' 


and 


a, ClllBb 


maq 3F34 


719 


•t 


a 9 dispiw 




720 t 








721 


eir 


spush« 1 


norv-f lashinD 










722 i 






A^^n At 


723 


b 


co*£20 




79a i 








723 i 








/ so « aw*ci 


i input 


contra 1 




72/ f 


















Id 


a, data0h 




r <}«> 


tsst 








b 


eos3l0 




roe t 






055c 65v9 


777 


b 


cor« 




1 








77^ rna 71 fit 


diclr 


il,h'0O 


one a. a 


73C 


Id 


a f *h*9 


0557 3A6C 


737 


out 


a, %oplc 




736 i 






0559 3935 


739 


sst 


•puvsl, 3 




740 ; 






0S5B 3B46 


741 


clr 


%op06,0 




74a t 






0S5D 3B36 


743 


sot 


%OP06,3 




744 i 






055F 3640 


745 


• ielr 


il,h'00 




746 I 






0561 65D9 


747 


b 


com 




746 | 








749 i 








750 | dsvie 


s out put con t r*o 1 




751 I 








752 ; 






0563 3C81 


753 COS400I 


Id 


a, datafch 


0565 5F 


754 


tsst 


*,3 


0566 6565 


755 


b 


cos411 


disable 










756 ; 






0566 3955 


757 


clr 


•puvsl, 1 


•nab Is 










756 | 






056A 3C60 


759 co»410i 


Id 


a, dataGl 


case 5C 


760 


tsst 


*,0 


056D B8 


761 


b 


COS4S0 



I indicator currsnt 



I indicator currnt 1 



1 port sst 



; vlf outou 
\ ksy boai-d 
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PfiSE 18 



L.OC 


OBJ 


LINE 


SOURCE 






7S2 | 




056E 


36AA 


763 


ulwlP 




47 


764 


Id 


©571 


3F1C 


765 


Iv 


0573 


13 


766 


MCh 




36SA 


767 


•ielr 


ntr*ol i 












768 % 




0576 


65D9 


769 


b 






770 | 




0578 


36AA 


771 co*420t 


diclr 


057A 


46 


772 


Id 


057B 


3F1C 


773 


St 


057D 


13 


774 


xch 


0S7E 


40 


775 


Id 


057F 


3A8D 


776 


out 


top 








ROM PASS NO. 22 






©58 1 


366A 


777 


•ielr 


ntrol diMbU 










778 | 




2383 


65D9 


779 


b 






780 | 




esas 


3&AA 


781 co*411i 


diclr 




3915 


782 


Nt 


disablt 






9589 


41 


783 


Id 


©ssa 


3F23 


784 


St 


05SC 


3F24 


785 


St 






786 | 




058E 


2050 


787 


call 






788 .| 




0590 


6578 


789 


b 






790 ; 








791 i 








79£ \ power 


r»lay 






793 ; 






79* | 




0592 


3C80 


795 eo*500i 


Id 


0594 


0E 


796 


tttStp 


0595 


9C 


797 


b 






798 | 




0596 


3B54 


799 


clr 






800 ; 




059B 


3932 


801 


»t 


ntly on 










802 i 




©59A 


65D9 


803 


b 






804 | 




059C 


3B14 


805 co«501 i 


s»t 






806 | 




059E 


3972 


807 


ClTT 



il, 101010b 
a, 20111b 
a, sirb 
a, sir 

il, 101010b 



11, 101010b 
a, £01 10b 
a, sirb 
a, sir 
a, £0800b 
i f %opid 



il, 101010b 
cort 

i 1,101010b 
spuvsl, l 

a, *h» 1 
a, spusk 
a, tpucp 

rkcs 

eo»420 

control 



a, dataei 
co«501 



%op04, 1 
spusl, 3 



ntly off 
05A0 65D9 



*op04, 1 
spusl, 3 
80S ; 

809 b cors 

610 i 
811 i 

812. | cl«ar dsvics display 
813 | 



f rfniott co 



; timsr 2 s 



; rwnott co 



? ksy board 



f pow»r rslay on 

; powtr rslay currt 

] pow»r relay off 

5 pow»r rslay currt 
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POGE 1 1 



1 fv* 


UOJ 


i rue 






SThTEHENT 







814 


f 






05A2 


4F 


813 


co«600 1 


Id 


a, £rt» f" 


05 A3 


3F35 


816 




st 


a, Id at ml 


03«5 


3F37 


817 




-st 


a, Idatll 


©5fl7 


3F39 


818 




St 


a, ldas*l 


05P.9 


3F3B 


819 




St 


a, ldasli 






820 


1 






05AB 


3C36 


821 




Id 


a, ldatm2 


C3«D 


3827 


822 




or 


a, rail lb 


050F 


3F36 


823 




St 


a, ldatm2 






824 


1 






esBi 


3C38 


825 




Id 


a, ldatl2 


05B3 


3627 


826 




or 


a, £01 lib 


03B5 


3F38 


827 




St 


a, ldatl2 






828 


1 






03B7 


3C3A 


829 




Id 


a, ldasia2 


05B9 


3827 


830 




or 


a, £01 lib 


05BB 


3F3ft 


831 




St 


a* ldas«i2 






832 


1 






05BD 


3C3C 


833 




Id 


a, Idasie 


03BF 


3827 


834 




or 


a, £011 lb 


ROM PPSE NO. 23 


♦ 








osci 


3F3C 


83S 




St 


a, lda»12 






836 


1 








99 


837 




b 


corff 






638 


1 










839 


1 










840 
841 


1 divio 


m display control 






842 


? 
i 






05C4 


3cse 


843 


CO«700I 


Id 


a, data01 


0SC6 


0E 


844 




tsstp 


zf 


©5C7 


92 


845 


* 


b 


co*701 


©sea 


3C33 


846 
847 


Id 


a, displw 




3823 


848 




or 


a, £001 lb 


05CC 


3F33 


849 




St 


a, displw 






650 


I 






©sce 


2350 


851 


co*703 : 


call 


flash 






852 


1 








99 


853 




b 


cort 


0SD1 


99 


854 




b 


cor* 






855 


t 






05D2 


3C33 


856 


co»701 x 


Id 


a, displw 


0504 


383C 


857 




«nd 


a v £1109b 


0151)6 


3F33 


858 




St 


a, displw 






659 


» 






05D8 


8E 


860 




b 


co.7©3 






861 


I 










862 


1 










663 


; rat urn 








864 


i 










865 


t 







I display staady 



1 display flashing 



I display staady 
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POSE IS 



LOC OBJ LIME SOURCE STATEMENT 



05D9 397+ 


666 


corvi 


clr 


spuvdMf 3 














867 


1 




- 


&SDB 6453 


868 




b 






869 


? 








670 


; 








871 


i 








873 


% k«y»c*n 






873 


! 








874 


% 






OSDD 3995 


875 


oa£3l 


tnt 


*puv«l, 1 


0SDF A4 


876 




b 


mai30 




877 


1 






05E0 3965 


878 




elr 


»puv»l , 2 




879 


1 






ME2 6457 


680 




-b 


ma 13 




861 


f 






05E4 aioa 


882 


ma 139 1 


call 


U«y» 




863 


1 




ipuvil f 2 


OSES 3965 


884 




clr 




865 


; 






05ES 6457 


866 




b 


wai5 




887 


* 








ass 




•nd 





ASSEMBLY COMPLETE, 0 PROGRAM ERROR (S) 



I 
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CP/M TUCS-47 ASSEMBLER V2.S 

PAGE 13 













SYMBOL 


TABLE 












COE1O0 


051B 




COE110 


052B 




COE120 


0527 






(MIA 




C0E210 


0545 




CQE220 


0541 




COE300 


103 




WUE310 


0554 




coe4oo 


0363 




COE410 


056A 




C0E411 








0578 




COE3O0 


0592 




COE501 


0S9C 




COE60O 






COE700 


05C4 




COE701 


05D2 




COE703 


OSCE 




COE90O 






LUEHVlO 


04A4 




COEA01 


04C5 




CO EPOS 






C0EAO3 






uuEAlO 


04CC 




CDEBOO 


04ED 




COEX0 


04F5 


♦ 


conmAD 






COMMAH 


0015 






0014 




CORE 


03D9 




DATA0H 


AAA 1 




DATA0L 


0080 




DATA1H 


0083 




DOT 0 1 1 


0101 

woe 


* 


DATA2H 


0085 


* 


DATA2L 


0084 




DATA3H 


WWO * 










DATA4H 


0089 


* 


DATA4L 


0088 




DATACT 


DC WW 


^ 




AACCT 


* 


DCL 


00FC 


* 


DISPP 


0032 


# 


DXSPH 


00131 








* 


DZSPL 


0030 ' 




0ISPLW 


0033 




EIRB 


OOIC 








* 


INC0TH 


O08C 


# 


INC0TL 


008A 


* 


INCOTM 


00 SB 






Ang9 
vUCC 




KESTOH 


0043 




KESTOL 


0042 


# 


KEST1H 


0045 


4) 






* 


KEST2H 


O047 


♦ 


KEST2L 


0046 


* 


KE5T3H 


0049 


4t 


KEST3L 




* 


KEST4H 


0O4B 


♦ 


KE5T4L 


O04A 


* 


KEST5H 


004D 




KEST5L 


not*/* 


♦ 


KESTBH 


uucl 


• 


KEBTBL 


O020 




KEYND 


0029 


4t 


KEYNN 


0A9A 

wen 




KEY0D 


002B 




KEY ON 


O02C 




KEYS 


OlOO 




KEY SB 


UCwV 




KEYSC 


00OE 


# 


KEYT 


0300 


• 


KEYTB 


00CS 






unoiau 




LDASL1 


003B 




LDPSL2 


O03C 






0039 










LDATL1 


0037 




LDATL2 


0038 




LDATMl 


0033 




LWH 1 PIC 


vVJD 


* 


LDISP 


0B0O 




LEC0TH 


O08F 




LECOTL 


•wou 






0O8E 




LEDD 


031O 


* 


LI0VF1 


0600 




uiuvr c 


on an 


* 




0E00 


* 


LVLFEX 


0C0O 




MA 10 


03E5 




MAX00 






MOT 1 


044D 




WAI2 


0469 


* 


MAI 20 


0450 




MAI3 


OSDD 




MO 1 30 






MAX4 


0453 




MA 1 3 


0437 




MAIS1 


0460 




MAJ&2 


0463 


♦ 


WAIN 


O3E0 


• 


0VER2A 


0072 


* 


0VER2H 


0071 


«- 


DVER2L 


0070 


• 


OVERAl 


00L2 




0VERM1 


0011 


* 


OVERLI 


0010 


• 


PAR ITT 


OO0C 


* 


PARITY 


000B ' 


* 


RDS0O0 


0515 


* 


READC 


0028 


• 


READN 


0027 


* 


REMD0 


0060 


• 


REMDl 


0061 


* 


REMD2 


0062 


* 


REMD3 


0063 


* 


REMD4 


0064 


• 


rends 


0065 


♦ 


REMD6 


0066 


» 


REMD7 


0067 


• 


REM OA 


0O&A 


• 


REM OH 


0069 


* 


REMOL 


0068 




RKCE 


O0SO 


* 


RNH 


006B 


* 


RNL 


O06D 


* 


RNfl 


oo&c 




RURPCH 


00CA 


• 


RWRPCL 


0OC8 


• 


RWRPCM 


O0C9 




SERVRC 


000F 




SPUCP 


0024 




5 PUSH 


0O03 




SPUSK 


0023 




SPUSL 


0008 


• 


SPUTT 


0018 




5PUVDM 


0004 


• 


SPUVSH 


0000 




5PUVSL 


0003 




SPUVUM 


0001 




SPW 


00FF 


* 


SPWB 


0OC7 


* 


TABLE 


0000 


* 


TIMR2H 


©0FA 


• 


TIMR2L 


00F8 




TIMR2M 


0OF9 




TIMRHN 


OOFS 


« 


TIMRHO 


001B 




TIWRLN 


0OF4 


* 


TIMRL0 


0019 




TIMRMN 


0OF3 


* 


TIMRM0 


001 A 


* 


VLFC 


00OA 


* 


VLFEC 


0016 


* 


VLFRB 


0009 




VLFTB 


0008 


* 


VLFTH 


0007 


* 


VLFTL 


O0O6 




VLFXA 


0052 




VLFXH 


0051 


* 


VLFXL 


0050 


* 


WARPCL 


O0C4 


♦ 


WARPCM 


oecs 


• 


WRITEH 


0026 


* 


WRITEN 


0O2S 









DEFINED 



171 USER SYMBOL (S) 
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PRGE 1 
SOURCE STATEMENT 








7. 1983. i 




1 iovf 1. mmm VI. 0 




* 


(TWP4740P) 






vlf communication routine 










* 



*noXi*t 
SI 1st 



296 |; 

ROW PAGE NO. e 



ooie 




29T 


org 


h » 010 


; routint ta.bl» 


0010 




298 
299 | 








0010 


66B2 


300 
301 ; 


b 


r0 


1 start bit detect 


0012 


6SFC 


302 
303 | 


b 


rmi 


1 Mi bit ditict 


0014 


5719 


304 
303 | 


b 


ret 


X address detect 


0016 


673E 


306 
307 | 


b 


ref 


X co mm » nd detect 


raid 


67D4 


308 
309 f 


b 


rep 


1 parity in 


ooia 


67EE 


310 
311 | 


b 


tra 


1 f ack' or * nack 9 


0O1C 


67FP 


312 
313 * 


b 


rcstn 


; stop bit in 


ooie 


6834 


314 
315 i 


b 


rstd 


1 damy to restab 


0020 


6S36 


316 
317 | 


b 


restab 


9 stop bit in 


0022 


6S41 


318 
319 | 


b 


rdd 


% data in 


0024 


6671 


320 
321 | 


b 


rdp 


¥ parity in 


0026 


6S7F 


322 
323 * 


b 


tdack 


% ' ack 1 or * ntck 1 


0028 


6B85 


324 

325 ; 

326 MM 

327 | 


b 


rdast 




002A 


66C2 


328 
329 | 


b 


to 


1 transmit 
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BAflP 
rHBft 





L.QC 


OBJ 


LINE 


SOURCE 


STATEMENT 






* 


002C 


68EB 


330 


b 


tdl 


1 


data out 








331 










002E 


&SF1 


332 


b 


trmi 


r 


dateet »mi< 








333 










* 


0930 


6909 


334 


b 


rdamy 


i 


damy to rca 








335 










003a 


6912 


336 


b 


tdo 


« 


data out 








337 












0034 


6930 


338 


b 


tp 


; 


p*i~ity out 








339 








* 


0036 


693E 


340 


b 


tlci 


t 


f lci f bit out 








341 












0038 


6944 


342 


b 


rtaek 


t 


r»ctiv« f ack f 








343 












003A 


6983 


344 


b 


tst 


t 


out *stop> 








345 










003C 


6989 


346 


b 


rst 


i 


racaiva 'stop' 








347 














348 


imMtnuimniuminimiHumm 










349 











ROM PAGE NO. 24 



al 



it 



0600 




3S0 






351 






352 






353 






354 


0600 


3B06 


355 


0602 


3F12 


356 


0604 


2910 


357 






% 356 






359 






360 


0606 


3C1B 


361 


0608 


3FF6 


362 


060A 


3C1A 


363 


060C 


3FF3 


364 


060E 


3C19 


365 


0610 


3FF4 


366 






367 






368 






369 






370 


0612 


3980 


371 


0614 


B5 


372 






373 






374 






375 






376 






377 


0615 


39D0 


378 


0617 


A3 


379 






380 


0618 


3BC0 


381 



oro. 



h» 600 



rag i at 


er push 


sat 


%OP06,0 


©Vf 1 1 St 


a, over a 1 


xett 


Ml, over 11 


t imtrl . stairt 


Id 


a f t imrho 


St 


a, timrhn 


Id 


a, t imnne 


St 


a* t iirmn 


Id 


a, timrlo 


St 


a* timrln 


check 


Mods 




< normal or not ) 


tast 


spuvsh 9 0 


b 


Vlf001 


check 


mods 




< transmit or not ) 


tastp 


souvsh, l 


b 


Vlf010 


testo 


*1D0O, 0 



routine for abnorm 
mod 



routine for trantm 

mod 



I 
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PR8E 3 



LOC OBJ 


LINE SOURCE ! 


STATEMENT 






061A 9£ 


362 


b 


vlfl00 


fdata ~' l f 




333 | 










061B 3979 


•MM- 


clr 


vlfrb,3 


t 




®61D ad 


365 


b 


Vlf200 


fto warp 




386 | 










061E 2F1B 


367 vlf 1001 


add 


parity, £n* 1 


1 parity counter me 


3620 3939 


ooo 


sst 


vlfrb,3 


f 




0622 AD 




b 


vlf200 


|to warp 




390 | 


















1 






392 f 


data out i vlf010 > 


! 












i 




©623 39SS 


*a^3^ Yirw**ii 


tsst 


vlftb,0 






©625 ab 


395 


b 


vlf 311 








Www | 








parity count 


0626 2F1C 


397 


add 


paritt, £h* 1 


1 












vlf output data ' 


062B 3B7& 




clr 


*op06,3 


t 


i» 

062A AO 


400 


b 


vlf20« 


i 


to warp 




401 | 








vlf output data ' 


0&2B 3B36 


AOP VlfOlll 


wt 


*©p06,3 


i 


































1 






405 $ 


warp routint C vlf 200 > 


1 






406 1 










062D 3CFF 


407 vlf200l 


Id 


. a, SPW 


1 




0S2F 3FC7 


406 


St 


a, spwb 


I 
















0631 40 


410 


Id 


a v £h*0 


1 


spw changing 


0632 3FFF 


411 


St 


a, spw 


1 




412 I 










0634 2A 


413 


rst 




* 


warp 




414 | 












415 ? 






? 






416 | 


rout it 


for abnormal mods 


t 






417 * 




< vlfOTO ) 


9 






416 | 






; 


1200 bit tiras cou 


0635 39D4 


419 vlf001t 


ttttp 


spuvdm, 1 


; 


nting ? 












0637 6647 


420 


b 


vlf 002 


i 


branch on * y«s' 




421 * 










0639 39E4 


422 


tSStp 


spuvdm t 2 


? 


X0svc couting ? 


0&3B 6654 


423 


b 


vlf003 


; 


branch on 1 yss* 


063D 39F1 


424 \ 
425 


test p 


ipuvum, 3 


i 


framing irror *? 


063F AE 


426 


b 


vlf 004 


; 


branch on • yss 1 




427 ; 










ROM PAGE NO.S5 










0640 3904 


426 Vlf005l 


sst 


spuvdm, 0 


; 


cry snabls on 


0642 40 


429 


Id 


a, *h»0 




timsr stop 


0643 3A6C 


430 


out 


a, %oplc 


i 


0645 66AD 


431 


b 


v If 300 


i 


to rst urn rout Ins 




432 | 












433 i 


1200 


bit count sd — — — - 







* 



121 
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LDC OBJ 



©6*7 395* 
ounting' 
0649 39*1 

ata» 

064B 3991 

s data* 

0640 3921 
on 

064F 3900 
Q6S1 3950 

0653 S0 



LINE 



PAGE 

SOURCE STATEMENT 



434 f 

435 viffiwai elr 



436 
437 | 

438 
439 1 



441 
442 
443 1 



elr 
elr 

wt 

ttt 

elr 



445 | 



t 

447 i- 
1 



SpUVtiM, 1 
tpUVUMi 0 

SpUVUM, 1 

ipuvuM, 2 

spuvsh, 0 
spuvsh, 1 

Vlf005 

10 sec counted 



0654 


3931 


449 


vlf003t 


ttt 


IPUVUM, 3 


0656 


3964 


450 




elr 


■OUVdM. ? 


ting* 
















451 


1 






0658 


3C23 


452 




Id 


a, spusk. 


065A 


3F24 


453 




St 


a, spuep 






454 


1 






065C 


2050 


455 




call 


rkce 






456 


1 






065E 


4F 


457 




Id 


a,*h»f 


065F 


3FF6 


458 




St 


a, t ierhn 


0661 


47 


459 




Id 


a, Ch'7 


0662 


3FF5 


460 




St 


a, t i«n»n 


0664 


4C 


461 




Id 


a, rh'c 


0665 


3FF4 


462 




St 


a, t imrln 






463 


1 






0667 


44 


464 




Id 


a, *h»4 


0666 


3A8C 


465 




out 


a, %ople 


ng 
















466 


1 






066A 


3975 


467 




elr 


spuvsl f 3 






468 


t 






066C 


66AD 


469 




t> 


Vlf300 






470 


1 










471 


1 1 " 


framing 


trror bit 


066E 


3C18 


472 


Vlf004t 


Id 


a, sputt 


0670 


D0 


473 




cmpr 


a, Sh'O 


0671 


66A3 


474 




b 


V 10040 






475 


I 






0673 


3C53 


476 




Id 


a, f rant 


0675 


OF 


477 




cmpr 


a, *h»f 


0676 


6689 


478 




b 


v 10060 






479 


1 






0678 


3B60 


480 




test 


*ip00,0 


067A 


6696 


481 




b 


V10050 






462 


f 






067C 


40 


483 




Id 


a,*h»0 


0670 


3F53 


484 




St 


a, frame 






485 


1 






067F 


4F 


*86 




Id 


a, £h«f 



I clear • 12O0 bit c 

clear * previous 
command nttds d 

elsar v previous 
command require 

'command inn i bit f 

set normal mode 
set receive mode 

bi-mrwsn on 

■set cry enable 



set framing trror 
clear * 10sec coun 



I libit tamer setti 

; l'st intr. enable 
I to return routine 
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CP/M Tl_CS-*7 ASSEMBLER VE-2 



LOC 


OBJ 


LINE 


0680 


3FF6 


4ST 


0682 


47 


466 


©683 


3FF5 


469 


0683 


4C 


490 


06S6 


3FF4 


491 






492 


esse 


m 


493 






494 


0689 


3B80 


493 


066B 


96 


496 






497 


z&ec 


3S71 " 


496 


ror 1 








3921 


499 


bit' 








3951 


500 


omautnci 










- 501 


omntAnd 




502 






503 


0692 


39S0 


504 


0694 


3900 


505 






506 


0696 


6640 


507 












506 


0696 


4F 


509 


0699 


3FF6 


510 


069B 


3FF5 


511 






512 


069D 


3F53 


513 






514 


069F 


4A 


515 


OSA0 


3FF4 


516 






517 


0SA2 


AO 


518 






519 


06A3 


40 


520 


06A4 


3F18 


- 521 






522 


06A6 


3BC0 


523 


0&A& 


AD 


524 






525 


0&A9 


4F 


526 


06AA 


3F53 


527 






528 


06AC 


96 


529 






530 






531 






532 






533 


06AD 


3C12 


534 


06AF 


3910 


535 






536 


06B1 


SB 


537 






536 






. 539 






540 



PAGE 

SOURCE STATEMENT 



st 


tiiitrhn 




Id 


• v Ch*7 




St 


timntn 




Id 


a, £h v c 




»t 


a, tiwrln 






vlf300 




tKt 


*ip00, 0 




b 


v!005O 




Clr 


ipuvun, 3 


1 


sst 


SOUVUXSa 2 


1 


clr 


spuvufif 1 


1 






t 


clr 


spuvum, 0 


1 






1 


clr 


spuvsn, 1 


f 


ss*t 




t 


b 


Vlf005 


1 


Id 








b XIH ( 11(1 




St 


a^ t i.MI '111*1 




St 


a, "f r*»» 




Id 






St 


t inrrln 




b 


vlf300 




Id 


a, Zh' 0 




St 


a, sputt 




tsstp 


%ip00,0 




b 


Vlf300 




Id 






St 


a, f rtM 




b 


V100S0 





rt 'command inhi 



I to. 1 s*t cry snabl 



rsturn routine ( vlf300 ) 



v 1^3001 Id 
xch 



Af ovsral 
hl« ovsr 1 1 



R0 rout ins 



% 

% pop rsgistsr 
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PAQE 



LOC OBJ 



06B2 3BC0 
06B4 66C2 



06B6 3935 

06B8 3961 
hibit« 

06BA 3944 

t 

06BC 3B36 



©6BE CI 
0GBF E2 



LINE 

541 
542 
543 
544 
545 
546 

547 
540 
549 
550 
551 

552 
553 

554 



SOURCE STATEMENT 

( in start bit ) 



tntp 
b 



Mt 

elf 
elr 



start bit 

si 000,0 
r00000 



spuvsl, 3 
ipuvua, 2 
spuvdm, 0 



556 
557 



559 
560 



ROM PAGE NO. 27 

06C0 41 
tiM 



561 



06C1 2A 



06C2 3954 
06C4 89 

06CS 40 
06C6 3A6C 

06CB 61 

06C9 3940 

06CS 3994 

06CO AA 
na bla» 



06CE 3C8C 
06D0 3FF6 
06D2 3C8B 
06D4 3FF5 
06D6 3C8A 
0606 3FF4 



563 
564 
565 
566 
567 
566 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
560 
561 

502 
563 
584 
565 
566 
587 
588 
589 
590 
591 
592 



s*t 


*op06 t 3 




naxt intr. 


Id 


h,*h» 1 


Id 


l,£h*2 


Id 


a, «h»l 


rwt 


n warp 


- st a 


rt bit not 


tttt 


spuvdm, 0 


b 


r01000 


id 


a, *h»© 


out 


a, %oplc 


b 


r00001 


clr 


spuvsh, 0 


tnt 


spuvdM, 1 


b 


1-01110 



I 
I 

I 1200 bit counting 
1 

r01100t Id a, ineoth 

st *, tiarhn 

Id a, incotm 

•t A, tirnnm 

Id a, ineotl 

st a t tiarin 

i 



"I 
"I 

I 

I it 



was not ' start 



I axtarnal intr. 

inhibit 

I elaar 1 command in 



I elaar •cry anablt 
I port sat 
-I 

1 to Rmi routina 
f naxt intr. 1 bit 



1 cry snabls ? 

I timarl stop 

I to rt-i«ro 

; to abnormal mod* 

f must datact * cry 
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CP/M TLCS-47 ASSEMBLER V2.2 



PAGE 



LQC 


OBJ 


LINE 


SOURCE 


STATEMENT 


06DA 


48 


593 


Id 


a, th'B 


06DB 


3A6C 


594 


out? 


a, %oplc 






595 


t 




vtailLi 


3536 


596 


mmt 


%op0€a«3 






597 


i 








596 


1 rst urn 








599 


• 




060F 


3CC7 


600 


r01111t Id 


a» spwb 


06E1 


3FFF 


601 


St 


*» sow 






602 


? 




VQU 


3C12 


603 


Id 


A% OVSI**i 


wow 




604 


xcri 


hi 9 ovir 1 1 






605 


• 




UOCi 


3B46 


606 


clr 


%op0&, 0 






607 


1 




Q6E9 


SB 


60S 


rati 








609 


1 




WDEH 




610 


r0H10x Id 


i« incoth 


06EC 


3FF6 


611 


St 


a, timrfm 


voce 


■»poxa 
«woo 


612 


Id 


" *, incotrt 


06F0 


jrra 


C17 


St 


A| t A ■ t " (VT1 




3CSP 


614 


Id 


a, irtcot 1 


0&f*# 




□1Q 


St 


a, t imrln 






BID 


; 




0&F6 


A-4 


Ql/ 


Id 


a,*h»4 


ror / 




OlO 


out 


a, topic 






619 


; 




0&P9 


3B3& 


630 


ttt 


Xop06, 3 






621 


i 




06FB 


9F 


622 


b 


1-01111 






623 










624 


im!nHn;iHHUHiinmun;innm 






625 


H 1 U 1 n H 1 1 H 1 H H M H H H i J i tl H M H 1 i ? 






* 626 


? 








627 


; 


. , , 






626 


i Rmi routint ? 






629 


t 


< in mi bit > ( 






630 


? 


. 






631 


; 








632 


? 




06FC 


39F9 


633 


rmi 5 tmrtp 


vlfrb,3 l 


06FE 


670F 


634 


b 


rmi 000 1 






635 


t 





636 
637 | 



9 c om m and* from ECU 



ROM PAGE NO. 28 

0700 CI 

0701 E4 



0702 40 

0703 3F16 
clear 

0705 3941 



638 
639 
640 f 
641 
642 

643 9 
644 



Id 
Id 



Id 
st 



eir 



h, *h« 1 
1, Ch*4 

a,*h»0 
a, vlfsc 



spuvum, 0 



•data* from ECU 



! 

I to Rca rout 

I vlf arror count »r 

I t previous command 
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CP/W TlXS-47 ASSEMBLER V2. 2 



POSE 



LOG OBJ 



0707 3391 



0709 2D0B 
070B 2D0A 



•ar 



0700 41 
iM» 



070E 2A 



070F 3961 

0711 95 

0712 C2 

0713 E2 

0714 fl9 



0713 CI 

0716 EE 

0717 43 



0718 6E 



0719 2F1« 

071B 2E3A 
0710 B4 



071E 3C09 

0720 07 

0721 3B37 



elr 



LINE 

645 | 
646 
647 | 

646 | — 
649 | 

690 | 

691 rmiBeit at 

692 «t 
653 | 



654 | 

655 p 

656 f 
657 



SOURCE STATEMENT 



Ipuvua, 1 



656 | 

659 I 

660 f 

661 rmi 

662 , 

663 t 

664 I 

665 mil 000 1 teat 

666 b 

667 | 

666 Id 

669 Id 

670 f 

671 t> 

672 | 

673 | not 

674 | 

675 rmi003t Id 

676 Id 

677 | 



parity t VLF counter 
elwr 



Ch' 0, parity 
*h'0 f vlfc 



next intr 
a t *h« 1 

re warp 



Id 



'data * from ECU 



676 



Id 



fPUVUM, 0 

ral003 

h, «hJ2 
l,£h«2 

mi 001 

naed 'data* 

h,*h» 1 
l,*h*a 

a,*h f 3 



r»i002 



neede data' 
f previous command 
requires an ana 



parity count ar 
4 VLF count er cl 



naxt intr. lbit t 



rp 



? not nMd data 



to Rdd rout in* 
to parity claar 

to Rstd rout in* 
next intr, 9bit t 



679 i 
660 

601 | 

682 n n 1 1 1 1 1 m m 1 1 1 1 n 1 1 n m 1 1 « « t « ; 1 1 n ? i ? n 

663 miimmimiimimimmunHnu 

664 | 

665 | ___ , 

686 | Rea rout in* , 

667 | i in command fKiiv* ) s 

666 t 

689 | 

690 real 

691 | 
692 



I to rt-w*rp 



add 



693 
694 
695 
696 
697 
698 
699 



cmor 
b 



Id 

rorc 
and 



vlfc,«h» 1 

vlfc,«h»3 
re ■ 000 

address check 

a, vlfrb 
a 

a, th" 7 



vlf counter 

incr»*m»nt 

vlfc <> 3 
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CP/M TLCS-47 ASSEMBLER V2. 2 

PASS 9 



LOC OBJ LINE SOURCE STATEMENT 



0723 *3F13 


700 




»t 


a, eowiad 


1 


addrsss in 




TCi 


1 










3723 3A20 


702 




in 


%ip00,« 






0727 07 


703 




rorc 


* 






072B 07 


704 






* 






0729 3B33 


705 




.nd 


a,£h»3 




spu addrMK 


072B 3S02 


706 




add 


2 


? 




707 


1 










072D 3E13 


70S 




empr 


a, commad 




«ddr««t check NG 


072F BA 


7©9 




b 


rcaO01 


% 




710 


1 












711 


1 


n»xt intr, addr»*» 








7X2 














713 


1 










0730 CI 


714 




Id 


h,*h»l 




to Rgf rout in- 


073 1 ES 


715 




Id 


1, *h»6 


I 




716 


1 










0732 41 


717 


rca002i 


Id 


a, *h* 1 


! 


next intr. lbit t 


law 
















718 


1 








* 




719 


♦ 












720 


i 
t 










0733 2A 


721 


rea003 1 


rmt 




$ 


rt-warp 




722 














723 






shift 


— t 






724 


* 












725 


rea&00r 


Id 


a, vlf rb 




shift 


ei7**6 017 
10 / dO V r 


726 




rorC 


a 




0777 "MTftO 
*Sr«F» 


T2T 




St 


a, vlfrb 




- 




TPA 


$ 












729 




b 


rca0O2 


! 


ns-xt intr. lbit t 




730 


; 












f ox 


; 




rtsxt intr. address 










; 




miss matched 


— ; 






/ »>o 


I 










073A CI 


734 




Id 


h f £h« t 






073B EE 


735 




Id 


l f *h's 


; 


to Rstd 




736 


1 










073C 42 


737 




Id 


a, «h«2 


i 


rx*xt intr. 




738 


I 








6 bit tinw 




739 


1 










0730 B3 


740 




b 


rea003 


i 


r»— warp 




741 


* 












742 


t f tm-mt f if urn m tmiiinmiH tmi 






743 


niiunHHniiMMiiHMnmMHiHH* 






744 


* 












745 








X 






746 


¥ 


Rcf 


rout in« 


; 






747 


1 




< in command rtctivt > 


; 






748 


$ 






? 






749 


f 












750 


1 




data s»t " 


i 






751 


9 










073E 2F1A 


752 


reft 


add 


vlfe f *h»i 


i 


VLF counter 


753 


I 








incrcamvnt 
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CP/M TLCS-47 ASSEMBLER V2. 2 



PQGE 



10 



LOC OBJ LINE 
ROM PAGE NO. 89 



SOURCE STATEMENT 



0740 2E7Q 

0743 8F 

0744 2E6A 

0746 0E 

0747 94 



0743 3C99 
074P, 07 
074B 3F09 



074D 41 



074E 2P 



074F 3C09 
0751 3F14 

0753 SD 



0754 3C09 

0756 07 

0757 07 
0756 07 
0759 3631 
075B 3822 
0750 3F15 



075F 3FFD 
0761 3C14 
0763 3FFC 

0765 4F 

0766 3FFE 

0766 33 
0769 3F25 
076B 32 
076C 3F27 

076E D0 
076F 0E 



754 
755 
756 
757 | 
756 
759 
760 
761 | 

768 | 
763 
764 
765 

766 i 

767 | ~ 

766 | 

769 ref002i id 



twtp 
b 

cmpr 
ttttp 
b 



Id 



vlfe, *h»7 
zf 

rcf000 

vlfc,£h«6 
zf 

rcfO01 



a, vlfrb 
a, vl f rb 



770 
771 
772 
773 
774 
775 
776 
777 
776 



I 

I— — 
I 

rcf006» rmt 
I 

I 

I 



n*n* intr. 
a, *h«l 



irp 



760 

761 
782 
763 
764 
785 
766 
787 
768 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 
799 



rcf000t 

I 



Id 



rmad command lo 
a, vlfrb 

*f COMMA 1 



hi 



I-Cf001l 



Id 

ro r e 



rorc 
and 
or 
st 



st 
Id 
st 
Id 
st 



601 
802 
603 
804 



Idl 
st 
ldh 
st 



rcfO02 

rsad command 

a, vlfrb 
a 
a 
* 

a, £0001 b 
a, £00 10b 
*, eornmah 

read , writs 7 

a, den 
a, comma 1 
a, del 
a, th'T 
a, dch 

a, Ode 
ft, writsn 

frdc* 
ft, rt*dn 



I branch on 

nand hi 



I branch on 

rsad function 



I data sst 



I nmxt intr. Ibit t 



I rs— warp 



I to nmxt intr. 



606 



cmpr 
vat p 



tmi 



a, *h»0 
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CP/W TLCS-47 ASSEMBLER V2. 2 

PAGE 11 



LOG OBJ LINE SOURCE STATEMENT 



3770 BC 


307 


b 


rc?100 




808 9 








509 ; read command 






810 f 






0771 3901 


811 


ut 


spuvum, 0 


and need data 










812 ; 






3T73 40 


813 


Id 


a,Xh* 0 


A*m^eJ *fc 

0774 3FES 


814 


St 


a, readc 


•t 










815 i 








816 9 


out » 


mark* t 




817 9 




next address 




818 ; 






0776 3B76 


819 rcf005s 


elr 


%op06, 3 




820 ; 






077a CI 


821 


Id 


h,£h*l 


0779 E8 


822 


Id 


i v sh f a 




823 | 






077fl 40 


324 


Id 


a,£h»0 




S25 9 








826 | 






077B 3E 


827 


b 


rcf006 


• 


628 9 








829 | 


write command 7 




830 | 






077C 3C25 


831 reflOT* 


Id 


a, wi~iten 


077E D0 


832 


cmpr 


a, Jth'O 


077F 0£ 


833 


twtp 




ROM PASE NO- 30 






0780 6776 


834 


b 


rcfO05 




835 9 








836 9 




rita command 




837 9 






0782 DF 


838 


cmpr 


a,*h f f 


0783 0E 


839 


tntp 




0784 B5 


840 


to 


rc^ll0 




641 9 






0785 3914 


842 


set 


spuvdm, 1 


and require 










843 9 






0787 2D ID 


644 


St 


£h» l t lcicot 




845 l 






0789 Dl 


846 


cmpr 


a, 20001 b 


078A 98 


847 


b 


rcf!20 


t 


848 9 








849 9 








850 ; read 


sou status command 




851 9 






078B 41 


852 


Id 


a,«n» 1 


078C 3F24 


853 


St 


a, spucp 




854 9 




a, spusL 


078E 3C02 


855 


Id 


0790 3F0S 


856 


St 


a, vlftl 


0792 3C03 


857 


Id 


a, spush 


0794 3F07 


853 


St 


a, vlfth 



I need not reading ^ 
j set previous comm 
9 reading counter s 

* 

■I " ~ . _ 

9 out ' mark* 

9 to Rep routine 

9 next intr. 1/2 
bit time 

9 to rt-«*rp routm 
'\ 

; to Rep routine 
"? 

9 conditional poll 
] set previous cornrn 
answer 

9 * read device data 
command 

9 



01 67237 



129 
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PAGE 



18 



uoc 


OBJ 


LINE 




SOURCE 


STATEMENT 






659 


t 






0796 


6776 


860 




b 


ref005 






661 


t 










66a 


f 










663 
664 


I rsad 


davic* 


data eOMRMI 






66S 


I 
1 






0798 


3C42 


666 


rcf 120t 


Id 


a, kastQl 


079A 


3F06 


867 




St 


a, vlft 1 


079C 


3043 


666 




Id 


a, ksst0h 


079E 


3F07 


669 




«t 


a* vlfth 






870 


1 




07A0 


3CS3 


871 




Id 


a f mpusk 


07A2 


0E 


676 




tntp 


zf 


10 7 HO 


HE 


873 




b 


refiai 






674 


1 






07A4 


3F24 


879 




St 


a« spucp 


07 A6 


40 


876 




Id 


a, £h* 0 


07A7 


3F17 


877 




St 








878 


1 




07A9 


44 


879 


rcfl22t 


Id 


a v Zh* 4 


07OA 


3F26 


660 




St 


A. 111! I 1 ■! 1 






881 


t 






07AC 


6776 


88a 




b 


ref0©5 






863 


S 






07AE 


06 


864 


rcf 


inc 


a 


07AF 


3F24 


68S 




St 


a f spucp 


87B1 


4F 


866 




Id 


a, £h* f 


©7Ba 


3F17 


667 
868 




St 


af scuff 


07B4 


A9 


669 
890 


1 


b 


rcT ice 






691 


t 

1 conditional 








892 


1 






07B5 


3042 


893 


refll0i 


Id 


a% kast01 


07B7 


3F06 


894 




St 


*« vif 1 1 


07B9 


3043 


895 




Id 




076B 


3F07 


696 




St 


a, vlfth 






697 


1 






07BD 


41 


896 




Id 


a,£h* 1 


07BE 


3F0D 


899 




St 


a, lei cot 


ROM PAGE NO. 31 










07CC 


3F24 


900 




St 


a, spucp 






901 


l 






07C2 


3B76 


902 




clr 


*op06,3 






903 


f 




07C4 


3914 


904 




sst 


BDUVdW, 1 






905 


t 






07C6 


3C23 


QA£ 
TWO 




Id 


*, spusk 


07ca 


0E 


907 




tastp 


xf 


07C9 


6F 


908 




b 


refill 






909 


1 






07CA 


40 


910 




Id 


a, £h*0 



; no kay str»oka 



; data in 
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LOC OBJ 

07CB 3F17 
07CD 6776 

07CF 4F 
O7D0 3F17 
07D2 6776 



071>4 
07D6 

07D7 
07D9 
07DA 
oil 

07DB 
07DD 

07DE 
mmand 



39CB 
AS 

3C25 

DF 

Al 



2E0F 
Al 

3954 



07sa 

07E1 



A9 

39^6 



07E3 39 10 



07E5 CI 
07E6 EA 

07E7 40 



07EB 2A 



07E9 3921 
bit* 

07EB 3906 
07ED 
07ED A3 



LINE 
911 

912 

913 | 

914 refill! 
915 

916 
917 | 
916 ? 

919 ? 

920 f 

921 | 

922 ; 

923 i 

924 rcpi 
925 

926 | 
927 
926 
929 

930 I 
931 
932 
S33 | 
934 



SOURCE STATEMENT 



at 

b 

Id 
st 
b 



a, spuf f 
r-cf005 

a, spu-f f 
rcTO05 



Rep routine 



< command read 



testp parity, 0 
b rcp000 



Id 

cssjjr 
b 



cm or 
b 

elr 



a, writ an 
a, »*• T 
reol00 



ftrvrc, th* 0 
rep 100 

lauvdM, 1 



935 | 

936 b 

937 | 

936 rcpl00S clr 

939 | 

940 i 

941 l 

942 rep003i set 

943 | 



944 \ 

945 | 

946 rcp004i id 

947 Id 
946 f 

949 Id 



rcp000 

vlftb,0 

mods change 

ipuvshf 1 

next intr. 

h»«h» 1 
1, *h'a 

a**h"0 



950 j 

951 r 

952 | 
953 

954 | 

955 r 



ret 



parity arror 

956 | 

957 rcp0O0t set spuvura, 2 



; no keystroke 



f parity arror 

; not conditional p 

I data in 

I claar prtvioui co 
need *mwtr bit 

1 sand •aek* 



y change mod a 

to * transmit' 

M 



? to Tra routine 
I naxt intr. 1/2 bx 
time 



956 \ 

959 set vlft&»0 

960 

SSI b rep003 

962 ; 

963 | 

964 luHiiuumnimnnniHimimiui 

965 tiin?HnHi!m;;iHii;iimiH?Hn;u 



; set T command inn a 

; send 1 nack' 
I 
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LOG OBJ 



LINE 



SOURCE STATEMENT 



07EE 3959 

07F0 39E1 
07F2 B7 



07F3 CI 
07F4 EC 

07F3 43 



07F6 2A 



07F7 C2 
07F8 £9 

07F9 BS 



mod* changa 
eln spuvfh, 1 



lOUVUM, 2 

tra000 




07FA 39B9 
07FC 6820 



37FE 3C27 
ROM PAGE NO. 

0800 00 

0801 0E 

0802 97 



991 
992 
993 
994 
995 
996 
997 
998 
999 

1 
1 
1 

1003 

1004 
1003 
1006 

1007 
100S 

1009 
1010 
1011 
1012 



intr. 

in parity 

h,£h'2 
l f «h»0 

tra001 



I 

I 

I 

f 
t 

rcMitni 



Rcstn 



routine 



chang* 
to rtctiv* mod* 

f branch on 

'command inhibit 



f to Rcstn routine 



I n»xt 



intr. 
bit 



t ina 



1 to Rcstab rout in* 



mmmi i in in u in mi ii n mm tin n tin 

M M M M M M M I IMI M M M M M M M M M I M I 
I 

1 

I 

1 



t*mt 

b 



vlfrb t 3 
re»tn0 



1 framing »rror 



rsad ? 



Id 



1013 
1014 
1013 
1016 



tastp 

b 



a « rwmdn 



a, £0000b 
rcitnl 



; branch on 

r*ad comman 



1017 trvad or writ* command 
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LOC OBJ 
0803 3940 



0S0S 3914 
on 



D813 3975 



08 IS 66DF 

061T 3C23 
0819 DO 
08 1ft Bl 



081B 3940 
08 ID 3934 
08 IF 93 



UINE 



PAGE 15 
SOURCE STRTEMENT 



1018 | 

1019 rcstnSi clr 

1020 I 

1021 | 

1022 | 

1023 mtn£: nmt 

1024 | 



ipuvth, 0 
1200 bit timer on 
spuvdra, 1 



I to abnormal mod* 
-I 

I • 120© bit tim.r • 



0807 


42 


1025 


Id 


a, *h»2 


0608 


3FF6 


1026 


*t 


a, t imrnn 


080A 


4C 


1027 


Id 


a f «h»e 


0808 


3FF5 


1028 


st 


t iisrinn 


0800 


4F 


1023 


Id 


*,Ch»f 


080E 


3FF4 


1030 


mt 


a, t intr In 






1031 f 






0810 


48 


1032 


Id 


a, «n*8 


0811 


3A8C 


1033 


out 


*, %oplc 



1034 | 

1035 | 

1036 | 
1037 
1038 
1039 
1040 
1041 
1042 



rcstn3i cir 
? 

; 

i 

b 

! 



•xtvraal intr- rnnabli 
spuvil, 3 
rttupn 
rfclill 



1043 rcstnli Id 

1044 crapr 

1045 b 

1046 i 

1047 ? 
f 
1 



a, writtn 
a, £0009b 
rcstnT 



1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 



command sndmd 

clr 
•mt 

b 



tpuvth, 0 

•puvdm, 3 
rc»tn3 
'framing trror 



0820 


3940 


1058 
1059 


rostn0i 
% 


clr 


fpuvsh T 0 


0822 


3931 


1080 
1061 




•mt 


spuvum, 3 


0824 


4F 


1082 




Id 


a,*h»«f 


0825 


3F53 


1083 




St 


a, frafMi 


0827 


3FFS 


1084 




St 


a, t imrnn 


0829 


3FF5 


1085 
1086 


f 


St 


a, t iwrmn 


082B 


4A 


1067 




Id 


a, *h'a 


082C 


3FF4 


1068 
1069 


I 


St 


a, t intr In 


0S2E 


3B36 


1070 

1071 


* 


mmt 


*op06, 3 


0830 


93 


1072 




b 


rcstn3 



I branch on 

Mr it* command 



; to abnormal modi 

) "command ■xtcutt' 

t to rttum 

I to abnormal mod* 

; framing wrror 



I to rmtum 
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LOC OBJ 



CINE 



SOURCE STATEMENT 



©331 391© 
0833 83 



0834 C2 

0835 E0 

0836 45 



©837 SA 



©838 39B9 
©B3A A© 

©83B 394© 

0S3D 3975 
able 

083F 66DF 



1073 
1074 
1075 
1076 
1077 
1078 
1079 
108© 
1081 
1088 
1083 
1084 
1085 
1886 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
1090 
1099 

1100 
1101 
11 ©2 
1103 
1104 
1105 
1106 
1107 
1108 
1109 

1110 

1111 



re»tn7i 



Mt 

b 



spuvsh, 1 
re*tn6 



I to transmit mod* 



Mill II II till II 1 11 II (till? III! If II It Ml M 
III I Ml Ml III II 111 If 111! MMMf I II If Mill 
I 



R»td 



C dany rout in* > 



fttdt 





naxt intr. 


Id 


h,£h'S 


Id 


1, «1»0 


Id 


a,*h f 5 




n Htrp 



f to Rcstab 



I 

I 

I 

I 

U 1 1 1 M II M M I M M M M M M M M M M M I M M 
MMIMMMMIMM MM Iff Ml Mlf If f I Miff 
I 

I 1 

I Rcstab f 

t 1 



nvxt intr. 
11 bit tin 



f 

f 

I 

rcstabi 



rest a 1 t 
I 



titt 

b 

clr 
clr 



ehaek stop bit 

vifrb, 3 
rcstn© 

apuvthf 9 



1112 f 
1113 

1114 | 

1115 f 
1116 

1117 f 

1118 f- 

1119 f 

1120 | 



spuv*1.3 



r01iil 



I framing error 

; to aonormal mods 

f axtsrnal intr. an 



f rtturn 



Rdd 



( data rtciivt ) 



ROM PAGE NO* 33 * 



©841 2E3A 
©843 0E 



1121 rdd i 
1122 
1123 
1124 f 



cmpr 
tvstp 

b 



vlfc.£h'3 
zf 

rddO©0 



I data 1 sat 
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LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 


0845 


SE7A 


1125 




cm pi* 


*lfc,*h»7 


0847 


AS 


1126 




b 


rdd001 






* 1127 


% 










112S 


? 


data h s*t 








1129 


? 






©846 


3C28 


1130 




Id 


a, r»*dc 


OS 4 A 


05 


1131 




role 


a 


0B4B 


3821 


1132 




or 


a, £0001 b 


0S4D 


31 


1133 




xch 


*. 1 


084E 


ca 


1134 




Id 


h,*h»S 


es4F 


3C09 


1135 




id 


*,vlfrb 


0351 


0F 


1136 




St 


a,»hl 9 






1137 


1 






0852 


3B7S 


1138 




cir 


%op06, 3 ; 






1139 


1 










1140 


* 


to Rdp routirw 






1141 


I 






0854 


C2 


1142 




Id 


h, £h'2 


0855 


E4 


1143 




id 


l,£h'4 1 






1144 


1 






0856 


40 


1145 




Id 


a, 0 1 



0857 2A 



0858 2F1A 

085A 3C2S 
085C 05 
0S5D 3S3E 
085F 31 

0860 C8 

0861 3C09 

0863 0F 

0864 41 

0865 C2 

0866 E2 

0867 97 



0868 2F1A 

0SEA 3C09 
086C 07 
085D 3F09 

08&F 41 



1146 
1147 
1148 
1149 



rs-*»*rp 



1150 rdd002t n 

1151 | 

1152 | data in 

1153 f 

1154 rdd000x 



1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
11&& 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 
1178 
1179 



; 

I shift 
? 

rdd001 i 
I 



I to Rdp 



1/2 bit tint 



add 


vlfe,«h» 1 






Id 


a, r**adc 






role 


a 






and 


a, £lllCb 






xch 








Id 


h, £h'8 






Id 


a,vlfrb 






St 


a,9hl 


; 


data in 


Id 


a,£h' 1 






Id 








Id 


l,*h ff 2 






b 


rddO02 


1 


to r»turn 


add 


vlfc, «h» 1 


1 


vlf counter 










Id 


a, vlf r»b 






rorc 


a 






st 


a, vlfrb 


? 


shift 


Id 


a, *h* 1 
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UOC OBJ 
0870 97 



LINE 



SOURCE STATEMENT 



0871 39CB 
G873 BC 

3874 3948 

0876 3910 
oda 



0878 C2 

0879 E6 

087A 44 



087B 2A 

087C 3908 
087E B6 



087F 3950 



rdd0©a 



1180 b 

1181 f 

1182 1(1111111111 MtmilMU Milt imilMMM 

na3 iiimiiniiiMiniMiniiMMiimimii 

I — , 

I Rdp ( parity bit > t 

: — — — ■ 



I to rttum 



1184 
1185 
1186 
1167 
1168 
1189 

1190 rdp i tntp 

1191 b 

1192 | 

1193 elr 

1194 | 

1195 rdp001t sat 



parity, 9 
rdp000 

vlftb, 0 



spuvsn, 1 



1196 | 

1197 | to Tdack routine 

1198 f 

U99 Id 

1200 Id 

1201 | 

1202 Id 

1203 | 



h t *h»2 
i,*h«6 

a, £h'0 



I parity arror 
I sat to transmit 



I to Tdack 

I naxt i«tr. 1/2 bit 
tin 



irp 



sat «nack f 



vlftb,0 
rdD001 



1204 | 

1203 | 
1206 

1207 { 

1208 f 

1209 f 

1210 rdp000i Mt 

1211 | 

1212 b 

1213 | 

1214 fMMIIM 
1213 IM M MM 

1216 f 

1217 ; 

1218 t Td 
1S19 , 

1220 | 

1221 | 

1222 tdack j clr spuvsh, 1 

1223 ; 

1224 ) to Rdast routina 

1225 | 



imii i m nit mmi tui mm mi 
mi mi mi ii ii mint i in ni ii 



I sat »nack» 
I to rttum 



out ( 'ack* 



or 



■ n*ck» 



? to rtctivt mods 



ROM PAQE NO. 34 * 



0881 C2 

0882 E8 

0883 45 



1226 
1227 
1228 | 
1229 
1230 | 
1231 



Id 
Id 

Id 



h t £h'2 
l,£h'8 

a,*h'5 



? r a n a rp 



I to Rdast 

I naxt intr. 
11 bit timi 
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POSE 



19 



inc nia j 


LINE 


SOURCE 


STATEMENT 




1232 


i 




WW <Srf 


1233 


rst 








% 






1PT5 
1 


1 








f 






1 ?>T7 
1 37fl 


1 Rdast 


( .too bit ) 






I 






1239 


I 






1240 


• 




VOW «37bb 


1241 


v»ftUt I tsst 


vl?rb t 3 


woo / docw 


1242 


b 


rcstn0 




19*3 


1 




O Two 


1244 


ttitp 


vlftb, 0 


AflflB Off 




b 


rdast 4 




1 OAR 


1 








r w M % w * * u 


a« rcadc 


I0CM3CL WO 


lew 


inc 




voor •area 




St 


a j rsa\dc 


eo?l dec/ 






a^ rsadn 


0893 0£ 




ttstp 




Bo94 r*4 




K 
w 


rdast 3 






9 






1254 


1 again 








% 1200 ! 


bit timmr start 






1 




0895 -42 


ICS/ 


Id 


a,*h»2 


0O7O orro 




St 


a,tiar»hn 






Id 


a,*h»c 


0899 


i oca 
lcbv 


<t 


*,t4m*nn 


AO CD 

Ba^o 4r 


1 OC1 


Id 


at^h^f 




lcbc 


St 


a, tisr-ln 




lcbo 


f 




089E 48 


• OCA 


Id 


a,«h*B 




1 OCX 


out 


a, %oplc 




1CDO 


t 




ASA * *K>1 A 
0OH1 (3314 


ICS / 


s*t 


spuvdm, 1 




T pea 

1CDO 


? 




Baiw Ha 


1CD7 


b 


rdast 1 




1270 


1 






1271 


1 s*t * command txicutf bit ' 




1272 


% 




08A4 3934- 


1273 


rdast3t s»t 


ipuvdn, 3 




1274 


; 




0SO6 3941 


1275 


clr 


tpuvuM, 0 


mand rw»»d 










1276 


1 






1277 


% to rsturn 






1278 


1 




OB AS 3940 


1279 


rdast it clr* 


ipuvshf 0 




1260 


I 




08PA 3975 


1261 


clr* 


souvsl, 3 




1262 


I 




0BfiC 66DF 


1283 


b 


r01111 




1284 


1 




08AE 3C16 


128S 


rdast4i Id 


a, vlf«e 


0SB0 33 


1288 


inc 


* 



I stop bit srror 



I ths snd 



t ti»»r start 

I 1200b it timtr bit 
on 



t 

% el sar prtvious co 
data bit 

; to abnormal mod* 
; l'st intr. tnabls 
; rs-t urn 
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PAGE se 



LOC 


OBJ 


LINE 




SOURCE 


3IMI CJnCX* | 






qsbi 


3F16 


1287 


* 


St 


a, vlf ec 










1288 


I 










0SB3 


D3 


1289 






m £H t W 

•f *n ■ s 






eaB4 


BB 


1290 




b 


rdaetS 










1291 












08B5 


3924* 


1292 




set 


spuvdm, 2 


{ 


10 sve bit on 


08B7 


3B36 


1293 




set 


%op06, 3 






38B9 


69B6 


1294 




b 


rst004 










1295 


1 










OflBB 


3C28 


1296 


rdattSt 


Id 


a, reade 






08BD 


09 


1297 




dec 


* 






08BE 


3F2B 


1298 




St 


a, reade 










1299 


t 










ROM PAGE NO. 33 










* 


08C0 


aaac 


1300 




b 


rdast6 










1301 


1 














1302 


1 














1303 
















1304 


1 
1 


T0 routine 


X 
1 








130S 
















1306 


1 














1307 


f 














1308 


1 start 


bit ? 












1309 


1 










©sea 


3BC0 


1310 


tei 


tMtp 


*ip00,O 






08C4 


94 


1311 




b 


1 00000 




not start bit 






1312 


f 






eacs 


3935 


1313 




set 


spuvsl, 3 




tKtirnal intr*. 


08C7 




1314 


i 






disable 


40 


1313 




Id 


a, *h»0 






aaca 


3F0C 


1316 




St 


a, per itt 


* 


trmsntit Dipitu 






1317 


t 






reset 


eacp 


3C06 


1318 




Id 


a, vlftl 






eacc 


3F08 


1319 




St 


a, vlftb 




transmit data in 






1320 


i 






escs 


3B76 


1321 




elr 


%op06,3 




out 1 mark* 






1322 


i 












1323 


i 














1324 


; next 


intr. 








08D0 


C2 


1323 
1326 


I 


Id 


h,*h»2 






08D1 


EC 


1327 




Id 


i,Oi f c 


t 


to Tdl routine 






1328 


1 








08D2 


40 


1329 




Id 


a,*h»0 


? 


1/2 bit time 






1330 


1 










1331 


1 v wtrp 












1332 


1 










08D3 


2« 


1333 




ret 












1334 


1 














133S 


1 














1336 


t start 


bit trror 










1337 


1 










08D4 


3914 


1338 


t 000001 


set 


tpuvdm, 1 


1 


9 1200 bit count ir 
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PASE 81 





OBJ 


LINE 




SOURCE 


STATEMENT 








1339 


1 








0BD6 


3940 


1340 




elr 


spuvsh, 0 








1341 


1 












1342 


1 out • 


»pacs r 










1343 


1 








08D8 


3B36 


1344 




mmt 


%op0&,3 


t 






1345 


1 












1346 


| 1200 


bit tin 


•sr continues 








1347 


? 








0BDA 


3C8C 


1348 




Id 


a* ineoth 




eaoc 


3FF6 


1349 




St 


a, t i*t~hn 




OSDE 


3C8B 


1350 




Id 


ay incott* 




08E0 


3FF5 


1351 




st 


a, t imrwi 




08E2 


3C8ft 


13S2 




Id 


a, incot 1 




08E4 


3FF4 


1353 




st 


a, timrln 








1354 


1 








08E6 


48 


1355 




Id 


a, gft'S 




08E7 


3ASC 


1356 




out 


a, %oplc 


1 


nt inu»i 


i 
















1357 


f 












1358 


1 












1359 


1 rttum 










136a 


* 








08E9 


66DF 


1361 




b 


rOllll 








1362 


i 












1363 


i 












1364 


t 






1 






1365 


i 


Tdl 


rout in* 


9 






1366 


t 






1 






1367 


t 












1366 


i 












1369 


t mod* 












1370 


1 








0SEB 


395© 


1371 


tdl i 


clr 


ipuvih, 1 


1 






1372 


1 












1373 


1 nsxt 


intr. 










1374 


1 








08ED 


C2 


1375 




Id 


h,*h»2 




08EE 


EE 


1376 




Id 




1 






1377 


I 








08EF 


40 


1376 




Id 


a,«h»0 


? 



; abnormal mod* 



t out * spaes* 



I 1200 bit timsr co 



I rteaivt mods 



06F0 23 



1379 
1380 
1361 
1382 
1363 
1384 
1385 
1386 
13B7 
1386 
1389 
1390 
1391 
1392 
1393 



tins 



rst 



Mn;?unH;?iHmii!nitHun;imi;i 
1 1 * u 1 1 n 1 1 1 m m t n h i m m 1 1 f 1 1 m m n 
i 

— „„ . — — 1 

Trmi rout ins I 
_ — 1 



command ? 



01 67237 



139 
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PAGE 22 



LOG 


OBJ 


LINE 




SOURCE 


STATEMENT 










1394 


I 












3989 


1395 


trwis 


tttt 


vlfrb, 3 


t 


conmand ? 


08F3 


6903 


1396 




b 


trwi00 


1 


co ww and 






1397 














1396 


I rmxt 


data 












1399 


1 










08F5 


3910 


1400 




Mt 


spuvsht 1 


1 


to transmit mods 






1401 


f 










08F7 


3CC8 


1402 




id 


a, viftb 






08F9 


07 


1403 






* 






08FA 


3F0S 


1404 




«t 


a, vlftb 


1 


data sat 






140S 


t 










08FC 


41 


1406 




Id 


a,«h» 1 






eaFD 


3FQA 


1407 
1406 




St 


a, vifc 


1 


counter sat 






1409 


t 

1 next 


intr. 












1410 


1 










08FF 


C3 


1411 




Id 


h f Ch'3 






ROM PAGE NO. 36 












0900 


E2 


1412 




Id 


l,£h'2 


1 


to Tdo 






1413 


1 










0901 


41 


1414 




id 




1 


rtaxt intr. 1 bit 






1413 


f 








tima 






1416 


1 rm mm 


irp 












1417 


I 










0902 


2ft 


1418 


traiOlt 


rmt 












1419 


1 














1420 


f 














1421 


1 comma 


ind raci 


tivsd 










1422 


1 










0903 


3B36 


1423 


tr«i00s 


•mt 


*op06,3 


l 


out 1 spacs* 


090S 


C3 


1424 




Id 


h,£h'3 






0906 


E0 


1425 




Id 


l,*h«0 


l 


to Rdamymi 






1426 


f 










0907 


40 


1427 




Id 


a,*h»0 


1 


next intr. 1/2 bn 






1426 


1 








tiraa 






1429 




irp 












1430 


1 










0908 


82 


1431 




b 


trwi01 


1 


to rs— warp 






1432 


I 














1433 


inn itnt nit i ii 1 1 it ii u mi mil n t un 








1434 


111 II 111 111 11 11 Mil 11 1111 till 11 Ml II II HI 








1435 


I 














1436 


















i 






1 








1437 


1 


RdaoyMl routine 


1 








1438 


















i 






1 








1439 


i 














1440 


i 














1441 


1 parity* count *r claar 










1442 


1 










0909 


40 


1443 


rdamy t 


Id 


a,*h'0 






09OP. 


3F0B 


1444 




■t 


a, parity 






090C 


3F0A 


1445 




St 


a,vlfe 


1 


countar claar 
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PAGE S3 



U3C OBJ 



999E CI 
999F E4 

9919 49 



9911 2ft 



LINE 



SOURCE STATEMENT 



0912 2E3A 

9914 9E 

9915 A3 

9916 2E7A 

9918 96 

9919 A8 



991A 3C9B 
991C 97 
99 ID 3F86 



991F 2F1A 



0921 41 
timm 



9922 2A 



9923 3C97 
9923 3F98 
lac* 

9927 9F 



1446 | 

1447 | n«xt intr. 

1448 | 



Id 
Id 

Id 



rat 



1449 
1439 
1451 ; 
1452 

1453 f 

1454 ? 

1455 | 
1456 
1457 
1458 
1459 
1469 | 

1461 | 

1462 f 

1*63 | 

1464> ; 

1465 | 

1466 ; counter 7 

1467 | 

1468 tdot 



h,£h' 1 
l,Ch*4 

a,£h«0 



I to Rca 

I rmxt intr. 1/2 bi 
tint* 



HHiunnmununiuvmnnmHin 
1 1 1 1 ; i s i ? i n i h *? m 1 1 * i m m » n m m i h 
i 



Tdo 



rout In* 



1469 
1479 
1471 | 
1472 
1473 
1474 
1475 f 
1-476 | 
1477 ( 
1478 
1479 
1469 
1461 | 
1462 



enpr 
ti 
b 



ttp 



cm or 
ti 



tntp 



data Mt 



Id 

rore 



tdo999 

vlfc,*h f 7 

td©991 



a t vlftb 
a 

a, vlftb 



counter 

1463 | 

1464 tdo992i add 

1465 | 

1-466 ; rwxt intr 
1467 | 

I486, Id 



vlfc, *h' I 



a,«h» 1 



1469 ; 
1499 f 

1491 ; 

1492 ; 
1493 

1494 | 

1495 1 

1496 ; 

1497 tdo999i Id a, vifth 



irp 



ret 



counter equal 3 



1496 

1499 i 
1590 



st 



a, vlftb 



tdo902 



next data aet 



f parity «et 



9 data »et 



no change address 
; next intr. 1 bit 



1 transmit data rep 



I to rt-w*rp 
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PASS 84 

LOC OBJ LINE SOURCE STATEMENT 

1301 9 

1502 t counter equal 7 
1903 9 

0928 3COC 1504 tdo0Olt Id a, paritt 

092A 3F08 1505 «t a, vlftb ; parity data in 

1506 | 

1507 | next intr» 
1506 | 

092C C3 1509 Id h,£h'3 

092D E4 1510 Id l,Ch*4 | to Tp 

1511 | 

092E 41 1512 Id a, £h* 1 ; next intr. 1 bit 

1513 | time 

1514 | re w arp 

1515 f 

092F 2A 1516 ret 

1517 f 

1516 tiiuuiniHtniMHuiinnMuninui 

1519 Ml If HI fill Mil 119 9 111 I HI Illllfffll.flf If 

1520 | 

1521 I 1 

1522 | Tp routine | 

1523 f 1 

1524 | 

1525 | 

0930 3C0D 1526 tpi Id a, lei cot 

0932 3E24 1527 cmpr a, spucp 

0934 BB 1528 b tp00M 

1529 t 

1530 | lei counter equals * spucp* 

1531 | 

0935 3906 1532 set vlftb, 9 9 next data '1' 

1533 | 

1534 | to Tlei routine 

1535 | 

0937 C3 1536 tp0Mti Id h,£h'3 

0936 E6 1537 Id l,£h*6 | to Tlci 

1536 | 

0939 40 1539 Id a, <h f 0 { next intr. 1/2 t 



1540 i tin 

1541 | r e warp 



1542 f 
093A 2A 1543 

1544 f 

1545 f 

1546 | lei counter not equal v spucp' 

1547 | 

093B 3946 1546 tp0Q0Oi clr vlftb, 0 ; next data '0' 

1549 ; 

093D B7 1550 b tp0001 ; to return 

1551 | 

1552 1 1 i | M 1 1 1 1 1 1 1 9 I « 1 1 1 1 1 I 9 9 1 1 1 1 1 I 1 1 ! II I 9 I I 9 9 

1553 1 1 1 n 1 1 1 1 1 1 1 1 u 1 1 n i m i h it n i n n u 1 1 1 99 

1554 9 

1555 1 " ■ 9 
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PAGE 



LOC OBJ 



093E 3930 



Tlei 



LINE 

1556 ; 

1557 | 

2558 | 

1559 | 

1560 tleit 
1361 9 

1562 f 

1563 ; rmxt intr, 
1564- } 



SOURCE STRTEMENT 



rout i n» 



clr 



spuvsh, 1 



I to r»ciiv» mod* 



ROM PAGE NO* 37 

0940 C3 

0941 ES 



0942 40 



0943 2A 



0944 3910 

0946 39F9 
0948 PB 



0949 3BF6 
094B 94 

094C 3948 

094E 3951 

an an*w»r T 



0950 C3 

0951 Eft 

0952 40 



1565 
1566 
1567 f 
156S 



Id 
Id 

Id 



h,£h*3 
l f £h'S 

a, £h'0 



irp 



9 
I 

HHUIHHHHIlMHHMIUlUIIHHnil 

m * ; n f t * i ? m 1 1 f 1 1 m m * m m 1 1 m ; m * i 

9 

9 : ? 



Rtack rout in* 



1569 ; 

1570 | 

1571 ; 

1572 ? 
1573 
1374 ; 
1573 
1576 
1577 

1578 | 

1579 | 

1580 9 

1581 | 

1582 9 

1583 | 

1584 rtack I 
1535 | 
1586 
1587 

1588 | 

1589 | *ack» ft-om ECU 

1590 | 
1591 
1592 
1593 | 
1594 
1595 9 
1596 
1597 | 



I to Rtack 
I nrnx-t intr. 1/2 bi 
timm 



tntp 

o 



ttttp 

b 

clr 
clr 



spuvsn, 1 

vifrb, 3 
rtack0 



*ip06, 3 
rtack 1 

vlftb, 0 

mpuvum, 1 



; to transmit mod* 



1598 | 

1599 ; n»xt intr, 

1600 | 

1601 rtackSi Id 

1602 Id 

1603 9 

1604 Id 

1605 9 

1606 * 

1607 ; rt-«arp 



h,*h»3 
l,*h* a 

a,*h f 0 



* nack* from ECU 



lei counter 
vqual ' spucp* 

transmit data 
■qua! '0 V 

clwr 9 proviouE 
command rtouires 



to T«t 

nvxt intr, l/£ bi 
t im» 



\ 
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PAGE 26 



■* 



LOC OBJ 


LINE 


SOURCE 


STATEMENT 








1608 


f 








©333 3A 


1609 


rst 










1610 


! 










161 1 


rtackl 1 wt 


vlftb,0 


1 


transmit data 




1612 


1 






aquil 1 1« 


U930 O?*^ 


1613 


*»t 


spuvdm, 1 


. t 
f 


1200 bit tinwr on 




1614 


1 










1615 


1 transmit buffer ra-plaes 








ID lO 


I 










ID* r 


Id 


a f 'writsft 








f CI A 




a, h 






AQCQ ^r*oin 




Id 


a f lei cot 








16S0 


f 








«33U tWW & 


1621 


add 


a, £h v 1 








1622 


1 








OSSF 05 


1623 


role 


* 








1624 


and 


a, £h* • 






V3DC dl 


IDCW 


xch 


•t 1 








IOCB 


1 








0963 0C 


1627 


Id 


a, 9hl 






RQAA 3F06 


1628 


mt 


a,vl1»ti 






0966 18 


1629 


ine 


1 






8967 0C 


1630 


Id 


a v 0hl 






MgA 3F07 


1631 


St 


a, vlfth 


1 


ksy data in 




1632 


1 








096A 90 


1633 


b 


rtaek2 








« C_"*dk 


f 












1 ♦ n«ck* "fr^om 


ECU 








ICTC 
1DWO 


1 










1 A37 

A Di9 # 


rtack0i Id 


a, vifsc 






AQCn AO 


A OwO 


inc 


a 






07OC, drib 


1 C^tQ 
IM7 


St 


a, vlfse 


1 


v 1 f arror co unt sr* 




4 CM. Ok 


1 






i nor aass 




1D#1 


CfflBT" 


a, *h»3 






0971 B9 


1642 


b 


rtaek3 


? 


WI T W 1 r *w *• WW UM* 






l 






S" th ti nwi 




1644 


clr 


vlftb,9 


% 


vr^stiivHts w y v vs) v 






1 








09T4 3954 


1646 


clr 


spuvdm, 1 


1 




bit clsar 














1647 


t 








0976 3924 


1648 


set 


spuvdM, 2 


; 


10i»c tim«r bit 0 


n 


1649 


1 








0978 90 


1650 


b 


rtaek2 


1 


to rt-w*rp 




1651 


f 










1652 


1 srror not equal 5* th time* 








1653 


1 








9979 3908 


1654 


rtack3 1 sat 


vlftb,0 


; 


nsxt data '1' 




1655 


1 








097B 39X4 


1656 


sst 


spuvdm, 1 


? 


sat ' 1200 bit tin 


•r bit ' 














1657 


t 








097D 2FF0 


1658 


add 


lcicot, *h f f 








1659 


1 








«97F 6990 


1660 


b 


rtaek2 








1661 


1 
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PAGE 27 



UDC OBJ 
ROM PASE NO. 

0sai esse 



LINE 
38 * 



©983 3950 

0985 C3 

0986 EC 

0987 45 



0988 2ft 



0989 39B9 
098B AQ* 
ir«d 

098C 3BF6 
098E AE 

098F 3C0S 

0991 08 

0992 3F0D 



0994 3910 
0998 3914 

0998 42 

0999 3FF6 
0S9B 4C 
099C 3FF5 
099E 4F 
099F 3FF4 

09 A 1 48 
09A2 3A8C 



SOURCE STATEMENT 



rtack£ 



1662 
1883 | 

1664 | 

1665 HUHMUinnMilDIIUUUtlHIHUIII 

1666 iHninimnnmnHUiiHiHHHHHi 

1667 ; 

1658 * —I 

1669 i T»t rouitn» ; 

1670 | 1 

1671 f 
1673 i 

1673 tmti 

1674 | 
1675 
1676 
1677 | 
1678 

1679 | 

1680 | 

1681 | 

1682 1 
1683 

1684 f 

1685 | 

1686 I 

1687 | 

1688 | 

1689 | 

1690 I 



I "to r»-w«rp 



1691 r»ti 
1692 

1693 | 

1694 

1695 

1696 | 

1697 

1698 

1699 

1700 X 
1701 
1702 | 
. 1703 
1704 | 
1705 
1706 
1707 
1708 
1709 
1710 
1711 i 
171S 
1713 
1714 | 



clr 

Id 
Id 

Id 



spuvsh, 1 

h,£h»3 
l,£h'c 

a,£h'5 



Rst 



rout ins 



tm 

b 



ttitp 

b 

Id 
inc 



»t 

sst 

Id 
st 
Id 
st 
Id 
st 

Id 
out 



vlfrb,3 
rst000 



*ip06,3 

r*t001 

a, lcicot 
a 

a, lcicot 

spuvsh, 1 

spuvdm, 1 

*, £h'£ 
a, tiwhn 
a, Ch' c 
a* t iimri 
a,*h'f 
a, tisrin 

a,«h»8 
a, %oplc 



; rscsivs mod* 
; to Rst 



1 rwxt intr. 
tims 



11 bit 



I stop bit cann't f 
I 

f OUt *0* 

; lei count sr doers 

¥ to transmit mods 

; »1£00 bit timr. » 



01 67237 



145 
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PAGE 



28 



bit 



LOC OBJ 

09A4 3940 

89A6 3975 
La 

09A6 66DF 
©9AA 3951 

osac ease 



09AE 39E4 
09B0 B6 



09B1 3934 

09B3 3951 
rmd data 

B9BS A4 

0SB6 3940 



09B8 46 
89B9 3FF6 
09BB 47 
09BC 3FF5 
09BE 47 
09BP 3FF4 



LINE 

1715 rst002i elr 
elr 



1716 f 
1717 



SOURCE STATEMENT 
spuvsn, 9 



spuvsl, 3 

r0llil 



tpUVUM, 1 

itn0 



1718 | 

1719 to 

1720 | 

1721 ntwei elr 

1722 | 

1723 b 

1724 t 

1725 | 

1726 rst001i testp spuvdm, 

1727 b rst004 

1728 | 

1729 | ' command ski 
1738 9 

1731 wt 

1732 f 

1733 elr ipuvum, l 

1734 | 

1735 b rst002 

1736 | 

1737 rst004i elr spuvsft,0 

1738 | 

1739 | 18 see timer start 



spuvdm, 2 
rstee4 

:ute bit* o 

Spuvdm, 3 



1748 | 
1741 
1742 
1743 
1744 
1745 
1746 
1747 | 



ROM PAGE NO. 39 • 



09C1 48 
09C2 3A8C 

09C4 49 
89CS 3A8C 

89C7 3954 



09C9 66DF 



1748 

1749 

1750 f 

1751 

1752 

1753 f 

1754 

1755 | 
1756 
1757 



Id 
st 
Id 
st 
Id 
st 



Id 
out 

Id 
out 

elr 



a,£h<6 
a, t imrhn 
a,£h'7 
a, t ieren 
a,Ch»7 
a, t imrln 



a, %ople 

a, £h'9 
a, *ople 

spuvdm, 1 
T-Ollll 



I abnormal mods 

I ax terns! intr. ana 



I framing trror 

1 * 10 sac bit* on ? 



pravious commAnd 



•bit claar 
t AbnormAl mod* 



{ start 

; 1S00 bit timer bi 

claar 

t r«t um 



1756 | 

1759 | 

1760 1 1 1 1 m 1 1 1 M 1 1 1 1 It It I M 1 1 II 1 1 1 1 ft I II M I 1 1 

1761 1 1 H || u | | M M 1 1 M 1 I It I t ♦ M I II I M It I If I II 

1762 | 

1763 | 1 

1764 | 

1765 r 

1766 | 



re— war p • rout i ne 
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PAGE 29 



LOG OBJ LINE SOURCE STATEMENT 



ROM PAGE NO. 40 



0A0O 




1767 






org 


h' «00 






176& 


I 












1769 






*p 








1770 


1 








0A00 


D0 


1771 






crepr 


*, Ch f 0 


0A01 


0E 


1772 






tsstp 




0A02 


9B 


1773 






b 


rw*rp0 






1774 


% 








0A03 


Dl 


1773 






onpr 


*,«h» 1 


OA04 


0E 


1776 






testp 


if 


0A05 


A4 


1777 






b 


r***rpl 






1776 


; 








OQ06 


D2 


1779 






CTflpt* 


a,£h»2 


0A07 


0E 


1780 






tsstp 




0A0S 


AD 


1781 






b 








17S2 


t 








0A09 


D3 - 


17B3 






cwpr* 


*,«h*3 


0A0A 


0E 


1784 






t»stp 




0A0B 


B7 


1783 






b 


rw*rp3 






17S6 


; 












1767 


? 












1780 


i 


11 bit tinwr 








1789 


f 








OA0C 


4F 


1790 






Id 




0A0D 


3F1B 


1791 






St 


*, tinrrtio 


0A0F 


47 


1793 






Id 


*,*h f 7 


0A10 


3Flfl 


1793 






at 


a, tinrmo 


OA 12 


4C 


1794 






Id 


a,£h v c 


0A13 


3F19 


1793 






•t 


«, tinrrl© 






1796 


i 












1797 




nsxt warp 








1798 


f 








0A13 


asc* 


1799 


n«rp4i 






0A17 


2SC4 


1800 






Id 


hi, Mrpcl 






1801 


1 








0A19 


6SDF 


1802 






b 


rOllll 






1803 


1 












1804 


1 












1603 


1 


l/£ bit tlft»r 








1806 


1 








0A1B 


4F 


1807 


t**MM*p0I 


Id 




0A1C 


3F1B 


1808 






»t 


a, t imr+io 


0A1E 


3F1A 


1809 






St 


a, t imrmo 


0A20 


4A 


1810 






Id 


a, £h'a 


0A21 


3F19 


1811 






St 


a, timrlo 






1812 


f 








0A23 


S3 


1813 






b 


pw«rp4 






1814 


1 












1813 


1 


1 bit 


tira»r 








1S16 


1 








0A24 


4F 


1817 


rwarpl t 


Id 




0023 


3F1B 


1818 






St 


a, t irarho 



f nsxt inti-. 1/2 bit 
tints 



I nsxt intr. 1 * bit 
tim» 



\ twxt intr. 6 bit 
tiras 



? nsxt intr. 9 bit 
tims 
tin* 



I r»t ur*n 
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PAGE 33 



LOC 


OBJ 


LING 


SOURCE 


STATEMENT 


OA27 


3F1A 


1819 




9% 


£9 t imi" MO 


6A29 


44 


i6se 




la 


*, Ch»4 


qa2a 


3F19 


1621 




St 


*, tiwrlo 






1822 


t 






mac 


95 


1823 




b 








1824 


1 










1825 


t 










1826 




timtr 








1627 


I 






man 


4F 


1626 


rwarp2i 


Id 




6A2E 


3F1D 


X629 




st 


*, t iwr-h© 




48 


1 tit Ok 




Id 


m% STI V D 


0A31 


3FIA 


1831 




St 


a, tint-iso 


QA33 


4B 


1832 




Id* 


a« £H f 8 


6A34 


3F19 


1833 




st 


«« ti«r-lo 






1834 


1 






0A36 


93 


1835 




b 


r*#arp4 






1636 


t 










1637 


t 9 bit 










1638 


I 






GA37 


4F 


1639 




Id 


*, «h»f 


0A38 


3F1B 


1646 




st 


a, t isr-ho 


6A3A 


49 


1641 




Id 


«,£h«9 


6A3B 


3F1A 


1642 




st 


a, tisr*so 


6A3D 


44 


1643 




Id 


s,£h'4 


GA3E 


3F19 


1644 




st 


*-» t i«r-l© 






1645 


t 






ROM 1 


PAGE NO. 41 








0A46 


6A15 


2646 




b 


p**arp4 






X647 


t 







1646 and 



ASSEMBLY COMPLETE, 
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PASS 31 



SYMBOL TABLE 





cowmfto 


TO13 




COMMAH 


0015 




COMMAL 


0014 




DAAT0H 


0081 




DATA0L 


0080 


* 


DfiTfllH 


0083 


* 


DATA1L 


0082 


* 


DATA2H 


0085 


* 


DftTA2L 


0084 


* 


DATA3H 


00S7 


* 


DATA3L 


0086 


* 


DATA4H 


0089 


* 


DATA4L 


oeaa 


* 


DATACT 


0200 




DCH 


00FE 




DCL 


00FC 




DCW 


00FD 


* 


DISPA 


0032 


* 


DISPH 


0031 




DISPIW 


0034 


* 


DISPL 






DISPLW 


0033 




FRAME 


0053 




INCQTH 


00BC 




INCOTL 






INCQTM 


008S 


* 


IOVF1 


3602 


* 


KEST 


0022 




KESTOH 


0043 




KEST0L 


0042 


* 


KEST1H 


0045 


* 


KEST1L 


0044 


* 


KEST2H 


0047 


* 


KEST2L 


0046 


♦ 


KEST3H 


0043 


* 


KEST3L 


0048 


* 


KEST4H 


004B 


* 


KEST4L 


004A 


* 


KESTSH 


004D 


* 


KEST5L 


004C 


♦ 


KESTBH 


0021 


* 


KESTBL 


0020 


* 


KEYND 


0029 


* 


KEYNN 


002A 


* 


KEYOD 


002B 


* 


KEYON 


002C 


* 


KEYS 


0100 


* 


KEYSB 


0230 


* 


KEYSC 


0®0E 


* 


KEYT 


0300 


* 


KEYTB 


00CB 




LCI COT 


000D 


* 


LDflTLl 


0037 


* 


LDATL2 


0038 




LDATMl 


0035 




LDATM2 


0036 


* 


LDISP 


0B00 


* 


LECOTH 


008F 


* 


LECOTL 


008D 


* 


LECOTM 


00BE 


* 


LIOVF2 


odoo 


* 


LMAIN 


03E0 


* 


LREMQ 


0E00 


* 


L TABLE 


0000 


* 


LVLFEX 


0C00 


♦ 


0VER2A 


0072 


* 


0VER2H 


0071 


* 


0VER2L 


0070 




OVERAi 


0012 


* 


0VERH1 


0011 




0VERL1 


0010 




PARITT 


000C 




PfiRITY 


000B 




R0 


06B2 




R00000 


06C2 




R00001 


06C1 




R01000 


06C3 


* 


R01100 


06CE 




R01110 


06EA 




R01111 


06DF 




RCA 


0719 




RCA000 


0734 




RCA001 


073A 




RCA002 


0732 




RCA003 


0733 




RCF 


073E 




RCF000 


' 074F 




RCF001 


0754 




RCF002 


074D 




RCF005 


0776 




RCF006 


074E 




RCF 100 


077C 




RCF 110 


07BS 




RCF111 


07CF 




RCF 120 


0798 




RCF121 


07AE 




RCF122 


07 A9 




RCP 


07D4 




RCP000 


07E3 




RCP003 


07E3 




RCP004 


07E5 




RCP100 


07E1 




RCSTAl 


083B 




RCSTflB 


0838 




RCSTN 


07FA 




RCSTN0 


0820 




RCSTN1 


0817 


* 


RCSTN2 


0805 




RCSTN3 


0813 




RCSTN6 


0803 




RCSTN7 


0831 




RDAMY 


0329 




RDAST 


0885 




RDAST 1 


08A8 




RDAST3 


08A4 




RDAST4 


08AE 




ROASTS 


06BB 




RDAST6 


ease 




ROD 


0841 




RDD000 


0858 




RDD001 


0868 




RDD002 


0857 




RDP 


0871 




RDP000 


087C 




RDP001 


©676 




READC 


0028 




REAON 


0027 


* 


REMD0 


0060 


+ 


REMD1 


0061 


* 


REMD2 


0062 


* 


REMD3 


0063 




REMD4 


0064 


* 


REMD3 


0063 


* 


REMD6 


0066 


* 


REMD7 


0067 


* 


REM OA 


00 6A 


♦ 


REMOH 


0063 


# 


REMOL 


0068 




RKCE 


0050 




RMI 


06FC 




RMiara 


070F 




RM1001 


0703 




RMI002 


070E 




RMI003 


0715 


♦ 


RNH 


006B 


* 


RNL 


006D 


* 


RNM 


006C 




RST 


0389 




RSTO00 


03 AA 




RST001 


09AE 




RST002 


03A4 




RSTO04 


09B6 




RSTD 


0834 




RTACK 


0344 




RTACK0 


096B 




RTACK 1 


0954 




RTftCKS 


095O 




RTBCK3 


0373 




RWARP0 


0A1B 




RWARP1 


0A24 




RWARP2 


0A2D 




RWARP3 


0A37 




RWARP4 


0A15 


* 


RWRPCH 


00CA 


* 


RWRPCL 


00C8 


* 


RWRPCM 


00C3 




SERVRC 


000F ' 




SPUCP 


0024 




SPUFF 


0017 




SPUSH 


0003 




SPUSK 


0023 




SPUSL 


0002 




SPUTT 


0016 




SPUVDM 


0004 




SPUVSH 


0000 




SPUVSL 


0005 




SPUVUM 


0001 




SPU 


00FF 




SPWB 


00C7 




T0 


08C2 




T00000 


08D4 




TD1 


OSES 




TDACK 


087F 




TDO 


0312 




TDO000 


0323 




TDO001 


0928 




TOT002 


031F 




TIMR2H 


00FA 


♦ 


TIMR2L 


00F8 


* 


TIMR2M 


00F3 




TIMRHN 


00F6 




TIMRHG 


001B 




TIMRLN 


O0F4 




TIMRLO 


0013 




TIMRMN 


0OF5 




TIMRMQ 


001A 




ruzi 


093E 




TP 


0330 




TP0000 


033B 




TP0001 


0337 




TRA 


07EE 




TRA00O 


07F7 




TRA001 


07F5 




TRMl 


08F1 




TRMI00 


0903 




TRMI01 


0302 




TST 


0983 




VL0040 


06A3 




VL0050 


0696 




VL006O 


0683 




VLF001 


0635 




VLF002 


0647 




VLF003 


0654 




VLF004 


066E 




VUF005 


0640 




VLF010 


0623 
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PAGE 



32 



SYMBOL TABLE 



VLFOll 
VLFC 
VLFTH 
• VLFXL 
WRITEN 



vLFiea 

VLFEC 
VLFTL 
UARPCL 



061E 
0016 
0006 

00c* 



VLF200 
VLFRB 
VLFXA 
• UARPCM 



0620 
0009 

0052 

00CS 



VLF300 06AD 

VLFTB 000S 

VLFXH 0051 
URITEH 
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PAGE 



LOC OBJ 



LINE 



x r 

3 l 



4 

5 

6 
7 

a 

9 



SOURCE STATEMENT 



7. 1983. 



ivir»x. mm 



VI. 0 



(TMP4740P) 
vlf communication routine 



♦nolist 



ftlist 



333 i 
304 | 
303 | 



ROM PABE NO. 48 



©ceo 




308 






org 


h'c00 






307 


1 












308 


I 


diw 


bl« ? 








309 


t 








ecec 




310 


vlfvx t 


tntp 


9puvftl f 3 


0002 


6C42 


311 






b 


v 1^x00 






312 


I 












313 


; 


push 


rsgisti 








314 


? 








0C04 


3F52 


315 






St 


t f vl fx* 


0C06 


2930 


318 






xch 


hi, vlfxl 






317 


i 












318 


i 


cl«*r s-xtvrr 


ml counter* 






319' 


i 








0C08 


40 


320 






Id 


a, «h'0 


0C09 


3 ABC 


321 






out 


a, %ople 


0C0B 


3B04 


322 






' s*t 


%op04,0 


0C0D 


3B44 


323 






clr 


%op04,0 






324 


i 












32S 


i 


tim« 


r start 








325 


i 








0C0F 


3 CPS 


327 






Id 


a, tiwi-hn 


0C11 


3F8C 


328 






St 


a, incoth 


0C13 


3CF3 


329 






Id 


a 9 1 i rairnn 


0C15 


3F8B 


330 






St 


a, incotw 


0C17 


3CF4 


331 






Id 


a, tinrrln 


0C19 


3F8ft 


332 






st 


a, incotl 






333 


? 








eciB 


4F 


334 






Id 


a, «h*f 


0C1C 


3FF6 


335 






st 


a, tiwt-hn 


0C1E 


3FF5 


33S 






st 


a, timt-nm 



) 1' st intr. disadl 



I push rvgistar* 



; vvvnt timar start 
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PAGE 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 


OC20 


4A 


337 




Id 


„a*.£h' a 


0C21 


3FF4 


333 




St 


a, t tin- In 


OC23 


44 


339 




Id 


a,*h» 4 


0C24 


3«ac 


340 




out 


a, %opie 






341 


1 










342 


1 


framing trr< 


>r ? 






343 


1 






0C26 


39FI 


344 




tvstp 


spuvum, 3 


0CS8 


6C43 


34S 




b 


vlfxOl 






346 


t 










347 


1 


wod« changs 


from abnon 






3*6 


t 






0C2fi 


3900 


349 




*«t 


■puvih, 0 






359 


1 










351 


1 


transmit ? 








358 


1 






0C2C 


39D0 


353 




tsstp 


spuvsh, 1 


9C2E 


6C57 


354 




b 


vlfxOS 






355 


1 










356 


1 


next rout im 


i 






<awr 


1 






0C39 


40 


356 




Id . 


a,£h«0 


OC31 


3FC4 


359 




St 


a, war pel 


9C33 


41 


369 




Id 


a,*h» 1 


0C34 


3FCS 


361 




St 


a, wtrpcff 






362 


1 










363 


I 


rx#xt timer i 


Mtting 






364 


1 




0C36 


4F 


365 




Id 


a,*h'f 


0C37 


3F1B 


366 




St 


a, timrho 


0C39 


3F1Q 


367 




St 


t immio 


0C3B 


44 


366 




Id 


a,£h>4 


0C3C 


3F19 


369 




St 


a, timrlo 






379 


1 










371 




pop rsgistsr 








372 


! 






9C3E 


3C52 


373 


vlfx03i Id 


a, vlfxa 


ROM PAGE NO. 49 










£350 


374 




xeh 


hi, vlfxl 






375 


1 










376 


1 


rttum 








377 


1 






0C42 


as 


376 


vlfx00i rst i 








379 


1 










369 


\ 










361 


1 


frjuning trror 






362 


? 






0C43 


00 


363 


vlfx01s nop 




0C44 


4F 


364 




Id 


a, Xh«f 


0C45 


3F18 


385 




St 


a, sputt 






366 


? 










367 


? 


Id 


a, *h f f 






368 


1 


St 


a, t inirhn 



f timsr start 

( 1/2 bit tins ) 



f framing srror 



; to normjtl mods. 



; trinmit sods 



? Addrvss h*01O 
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PflSE 



LOG OBJ 



LINE 



SOURCE STATEMENT 





389 | 


Id 


a, £h f 7 




393 | 


St 


Ay t imriw 




391 | 


Id 


a, £h*c 




398 1 


st 


a, t iwrln 




393 | 








394 i 


Id 


a,*h*4 




395 r 


out 


a, %oplc 




396 t 






ecvr 3cac 


397 


Id 


a, ineoth 


®C49 3F1B 


39a 


st 


a«t imrho 


0C4B 3CSB 


399 


Id 


a, in co tin 


0C4D 3F1A 


400 


st 


a, timrf»o 


0C4F 3CSA 


4«31 


Id 


a t incotl 


0C51 3F19 


402 


st 


a f t imrlo 




403 f 






0C53 2B36 


404 


s«t 


%op0£,3 




405 1 






0C55 &C3E 


406 


b 


VlfM03 




407 i 








408 1 








409 i transmit mods 






410 | 






0C57 3B76 


411 vlfx02i 


elr 


*op06, 3 




412 f 






0C59 3C06 


413 


Id 


a, vlftl 


eGSB 3F08 


414 


st 


*,vlftb 




415 | 






eCSD 4F 


416 


Id 


a,*h»f 


OC5E 3F1B 


417 


st 


a, tiwrho 


0C60 3Flfl 


418 


st 


a, timi-fto 


0C62 4« 


419 


Id 


a,*h>a 


0C&3 3F19 


420 


st 


a, t imrlo 




421 I 






©ess 42 


422 


Id 


a,«h*2 


0C66 3FC5 


423 


st 


a, warpcm 


0CS8 4A 


424 


Id 


a,£h*a 


0C69 3FC4 


425 


st 


a, war pel 




426 * 






0CSB 6C3E 


427 


b 


vlfx03 




428 * 








429 I 








430 


«nd 





1 t'imsr start 11 bi 
tims 



5 out ' mark* 



; transmit buf-fsr 
elsar 



; timr sst 

; rmxt rout i n 
; to return 
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PAGE 4 



SYMBOL TABLE 



* 


COMMAD 


0ZJ13 


♦ 


COMMAH 


0O13 


• 


COMMAL 


0014 


* 


OATAOH 


0081 


* 


DATAOL 


0080 


* 


DATA I H 


0083 


* 


0ATA1L 


0082 


• 


DATA2H 


0O85 




DATA2L 


0084 




DATA3H 


0C67 


* 


0ATA3L 


0066 


♦ 


0ATA4H 


0O89 


* 


DATA4L 


0088 


* 


DATACT 


0200 


* 


DCH 


OOFE 


«- 


DCL 


OOFC 


* 


DCM 


O0FD 


♦ 


DISPA 


0032 


* 


OISPH 


0O31 


* 


DISPIW 


0034 




DXSPL 


0030 


* 


DISPLW 


0033 


» 


FLASH 


0320 




INCOTH 


00SC 




INCOTL 


O08A 




INCOTM 


O08B 


* 


KEST 


0022 


# 


KESTOH 


0043 


• 


KESTOL 


O042 


* 


KEST1H 


O043 


* 


KEST1L 


0044 




KEST2H 


0047 


* 


KEST2L 


0046 


* 


KEST3H 


0049 


* 


KEST3L 


0048 


* 


KEST4H 


O04B 


* 


KEST4L 


O04A 


* 


KEST3H 


O040 


* 


KESTSL 


004C 


* 


KESTBH 


0021 


* 


KESTBL 


0020 




KEYND 


0029 


♦ 


KEYNN 


O02A 


* 


KEYOD 


O02B 


* 


KEYON 


002c 


♦ 


KEYS 


0100 


* 


KEYSB 


0250 




KEYSC 


oeoE 


* 


KEYT 


03OO 


* 


KEYTB 


O0CB 


* 


LCICOT 


O0OD 


* 


LDASL1 


003B 


♦ 


L0ASL2 


O03C 


* 


LDAfiMl 


O039 


* 


LDASM2 


O03A 


«- 


LOATL1 


0037 


* 


LDATL2 


0038 


* 


LDATM1 


0035 


• 


LDATM2 


0036 


* 


LDISP 


0BO0 


* 


LECOTH 


O08F 




LECOTL 


O08D 


• 


LECOTM 


008E 




LEDD 


0310 


♦ 


LIDVF1 


0800 


♦ 


LIOVF2 


0000 


• 


LWAIN 


03EO 


* 


LREMO 


0E0O 


* 


LTABLE 


00OO 




LVLFEX 


OC00 


* 


0VER2A 


0072 


* 


□VER2H 


0071 


♦ 


0VER2L 


0070 


♦ 


OVERAl 


0012 


* 


0VERH1 


0011 


* 


0VERL1 


0010 


* 


PAR ITT 


OOOC 


* 


PARITY 


OOOB 


* 


READC 


0028 




REAON 


0027 


* 


REMD0 


OO60 


* 


REMD1 


0061 


* 


REM02 


0062 


* 


REMD3 


0063 


* 


REMD4 


O064 


* 


REMDS 


©063 


* 


REMDS 


0O66 


♦ 


REMD7 


0067 


* 


RE MO A 


006A 


* 


REMOH 


O069 


* 


REWOL 


0068 


*• 


RKCE 


OO50 


* 


RNH 


006B 


* 


RNL 


0060 




RNM 


006C 


* 


RURPCH 


OOCA 


* 


RWRPCL 


ooca 


♦ 


RWRPCM 


OOC9 




SERVRC 


0OOF 


* 


SPUCP 


0024 


♦ 


SPUSH 


0003 


* 


SPUSK 


0023 


* 


SPUSL 


0002 




SPUTT 


0018 




SPUVDM 


0004 




SPUVSH 


0000 




SPUVSL 


0005 




SPUVUM 


0O01 


* 


SPU 


OOFF 


* 


SPWB 


O0C7 


» 


TIMR2H 


OOFA 




TIMR2L 


O0F8 


* 


TIMR2M 


0OF9 




TIMRHN 


O0F6 




TIMRHO 


O01B 




TIMRLN 


0OF4 




TIMRLO 


0019 




TIMRMN 


OOFS 




TIMRMO 


001A 


» 


VLFC 


O00A 


* 


VLFEC 


0016 


* 


VLFEX 


OC0O 


• 


VLFRB 


0009 




VLFTB 


0008 


* 


VLFTH 


0007 




VLFTL 


O0O6 




VLFXOO 


OC42 




VLFX01 


0C43 




VLFX02 


0C37 




VLFX03 


0C3E 




VLFXA 


0052 


* 


VLFXH 


O051 




VLFXL 


0030 




UARPCL 


O0C4 




WARPCM 


0OCS 


• 


WRITEH 


0026 


* 


WRITEN 


0023 
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PAOE 1 



LOC " OBJ LINE SOURCE STATEMENT 







7. 1963. 




mo.tSM VI. 0 






(TMP4740P) 






rswots» rout ins 





♦nolist 
•list 



23S ; 

ROW PAGE NO. 56 



0E00 




259 

ase 

261 


f 
1 


org 








262 


Mil 


v* mc«p« 






263 


? 






0E00 


3F6A 


264 




St 


a^ riMOi 


0E02 


44 


263 




Id 


a, SieiMb 


0E03 


13 


266 




xefi 


a, sir 


OEM 


356F 


257 




•iclr 


lit 101111b 


«£06 


296B 


268 
269 


* 


xeh 


-Hit rimol 






270 


MM 


to stop 


timsr2 






271 








©EOS 


40 


272 




Id 


a, £0 


0E09 


3A8D 


273 




out 


a, %opld 






274 


MM 


ehsek Nl 






273 


; 






0E0B 


3C6B 


276 




Id 


a^ mh 


0E0D 


D3 


277 




em pi* 


i,£h'3 


0E0E 


0E 


278 




tsstp 


xf 


0E0F 


6E5C 


279 
2SO 




b 


int!30 


0E11 


02 


2S1 




crapr 


a, £2 


0E12 


0E 


2B2 




t»Btp 




0E13 


A4 


2B3 
264 




fa 


int290 






2SS 


Ml 


Nl-1 or 


0 


0E14 


41 


- 2B6 




Id 


a, *1 


0E15 


3F6B 


2S7 
2BS 




St 


a, mh 






2B9 


M 


setting 


t±m»r2 on 4. 5ms 






299 








0E17 


4F 


291 




Id 


a, *h» f 
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I_OC 
www 


uow 


1 T fcfP 




aUURCc 


5TRTEWENT 




3rrH 


292 




St 


a, ti*r2h 


VClH 


ait 






Id 


a, *h'» 


0E1B 


3FF9 


294 




st 


a, ti«r2m 


0E1D 


3FFfl 


299 




St 


a f tl«r21 






298 


t 






OCT1 C 




297 




Id 




WC6P 


JHBU 


£9o 




out 


a, %opld 


OUT 9 9 




299 




b 


r»t2 






300 


t 










301 


111 


Ni-2 








302 


f 






0E24 


3CF8 


303 


int200t 


Id 


a, ti«r21 


0E26 


3802 


304 




add 


a v £h'2 


AC3fi 

Qteo 


OS 


305 




role 


a 


0E29 


04 


308 




tMtp 


ef 


0E2fl 


BE 


307 




b 


int210 






308 


* 










309 


1 1 


svtt ing timsr2 






310 


9 






vU0 




311 


ins 000i 


Mt 


*op06 t 0 






312 


t 






0E2D 


4E 


313 




Id 


a, £h v » 


0E2E 


3FFA 


•* * ^ 




St 


a, t i«r2h 


0E30 


47 


315 




Id 


*, «M'7 


0E31 


3FF9 


316 




St 


a, t iar2m 


0E33 


4C 


317 




Id 


a, £h* e 


0E34 


3FF8 


318 




St 


a, t i*r21 






319 


I 






0E36 


48 


320 




Id 


a, *a 


0E37 


3A8D 


321 




out 


a, *oold 






322 


1 






BE 59 


40 


323 




Id 


a, tZ 


0E3A 


3F6B 


324 




St 


a v rnh 






325 


1 






0E3C 


6EE7 


326 




b 


r»t2 






327 


1 










326 
329 


11 


start 


data rscsiv 


0E3E 


3CF9 


330 


9 

int210i 


Id 


a, t imr2m 



(Start 
(Nl-0 



ROM PAGE N0« 57 



0E40 


DF 


331 




CMpr a, £h* f 


0E41 


6E2B 


332 
333 


1 


b 


in2080 


0E43 


43 


334 




Id 




0E44 


3F6B 


335 
336 


I 


St 


a^ rnh 






337 


1 


ram 


elsar 






338 


« 






0E46 


C6 


339 




Id 


h,*6 


0E47 


E0 


340 
341 


t 


Id 


1, «0 


0E48 


11 


342 
343 


t 


MOV 


l.a 
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U3C 


□BJ 


LINE 




SOURCE 


STATEMENT 


0E49 


OF 


344 


int211i 


St 


a,<*hi 


OE4A 


IB 


345 




inc 


I 


0E4B 


3398 


346 




cj» pr 


1,28 


0E4D 


0E 


347 




tMt P 




0E4E 


92 


348 




13. 


irtt212 


0E4F 


89 


349 




b 


int 211 






350 


t 










351 


I 


setting tinHM-2 






352 


f 






0E50 


3FFS 


353 


int2l2i 


St 


a,ti«r21 


3 ESS 


4F 


354 




Id 




0E53 


3FF9 


355 




St 


a, timrEm 


0E55 


3FFfl 


356 




St 


a,tiair2h 






357 


I 






0E57 


48 


358 




Id 


a, 28 


0E5S 


3A8D 


359 




out 


a f %opld 






3S0 


I 






0E5A 


6EE7 


3S1 




b 


r«t2 






352 


1 










353 


Hi 


data r»c«iv« 






3&4 


* 




Nl-3 


0E5C 


3C6C 


3&5 


intl00t 


Id 


a, i n nM 


OE5E 


31 


366 




xeh 


a, 1 ; 1 < Ha 






367 


1 




0E5F 


C6 


368 




Id 


h, 26 






369 


; 






OE60 


3CF8 


370 




Id 


a,tiwr21 






371 


? 






0E62 


3809 


372 




add 


a f 29 






373 


? 






0E64 


6ES7 


374 




b 


int 130 * carry * ©• 






375 


? 






0E66 


3C&D 


376 


Intll0i 


Id - 


a, ml sa(000 N3 




D0 


377 




ewpr 


a, 20 sN3-0 ? 


0E69 


0E 


378 




ttftp 


zf 


0E6A 


Bd 


379 




b 


int 121 






380 


I 






0E6B 


Dl 


381 




cm or 


a, 21 ;N3-1 ? 


0E6C 


0E 


382 




ttftp 


zf 


0ESD 


BE 


383 




b 


int 122 






384 


? 






0E5E 


D2 


385 




cmpr 


a, 22 JN3-2 ? 


0E6F 


0E 


386 




ttstp 




0E70 


&E83 


387 




b 


int 123 






388 


? 










389 


; 


N3-3 I 


J* 12 


OE72 


0C 


390 




Id 


a t dhl 


0E73 


3821 


391 




or 


*,21 


0E75 


0F 


392 




St 


a t 9hl 


0E7S 


6EB7 


393 




b 


int 130 






394 


? 






0E78 


0C 


395 


int 121 x 


Id 


a,#hl 


0E79 


3828 


396 




Of 


a, 28 


0E7B 


0F 


397 




St 


a, 9*1 


0E7C 


6EB7 


398 




b 


int!30 
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PAGE 



L.UU 


OBJ 


LINE 




SOURCE 


STATEMENT 






399 


1 






0E7E 


0C 


400 


lntl22i 


Id 




0E7F 


3684 


401 




Of 


A, £4 


ROM 


PAGE NO, 


58 ♦ 








0E81 


0F 


40a 




mt 


a,0hl 


eesa 


87 


403 
404 




b 


int 130 


0EB3 


0C 


405 


1 

int 123 t 


Id 




0E84 


3822 


406 




or 


a, £2 


0E86 


0F 


407 




St 


A,0nl 






408 


1 






0ES7 


3C6D 


409 


intl30i 


Id 


i,ml 


0E89 


38© 1 


410 




add 


**£! 


0E8B 


3F6D 


411 




St 


a, r*nl 






412 


1 






0ESD 


D4 


413 




cm pi* 


Af *4 


0E8E 


9B 


414 




b 


int 140 






415 


I 






0E8F 


40 


416 




Id 


A, £0 


0E90 


3F60 


417 




St 


a t ml 






416 


1 






0E92 


3C6C 


419 




Id 


Af mn 


0E94 


3801 


420 




«dd 


*t*l 


0E96 


3F6C 


421 




St 


a, rrm 


0E9B 


D8 


422 
423 


1 


emor 


a, £8 


0E99 


0£ 


424 




tMtp 


zf 


0E9A 


A6 


425 




b 


int 150 






426 


1 










^» / 

426 


1 


svtting timsr2- 


0E9B 


4F 


429 


I 

int 140i 


Id 


A,£h'<f 


0E9C 


3FFA 


430 




St 


A, t i«r*8h 


0E9E 


3FF9 


431 




St 


A, t imrSM 


0EA0 


40 


432 




Id 


A, £0 


0EA1 


3FF8 


433 




St 


a, tiim-21 






434 


1 






0EA3 


48 


435 




Id 


a, £8 


0EA4 


3A8D 


436 




out 


a, %opld 


0EA6 


6EE7 


437 




b 








436 


1 










439 


HI 


data chsek ft eonv 






446 


1 f 


ehwek 


COd* MAI CG 






441 


1 






0EA8 


E0 


442 


int 1501 


Id 


I, £0 


0EA9 


0C 


443 




id 


A,9hl 


0EAA 


01 


444 
445 


I 


ciipr 


A,£l 


0EAB 


6EE0 


446 




b 


int 160 






447 


1 






OEAD 


E3 


446 




Id 


it a 






449 


t 






0EAE 


0C 


450 




Id 


A,9hl 



t jump on N3<4 

? N3< 0 

?A<— N2+1 

I jump N2«8 
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PAGE 5 



LOC 


no T 


1 T fUC 


SOURCE 










AV 1 


I 








OEflF" 


00 


452 




cmpr 


a, «i*d 




0EB0 


6EE0 






b 


intl&0 


1 rues 1 veo data was arror 








I 












4DO 


I 


check 


data was complete 


01* wot 






Ave 


I 








0EB2 




40/ 




Id 


a,*h»-f 








456 


t 








0EB3 


67 


439 




Id 


i, trr 








460 


1 








0EB4 


IF 


461 




xor 


a, «il 








463 


1 








0EB5 


E5 


463 




Id 


Uts 








464 


1 








OEB6 


16 


465 




eaipr 


a, 9nl 




0EB7 


6EE0 


466 




b 


int!60 


(data mas not complete 






467 


I 












A66 


1 


data convrt 








469 


I 








OEBS 


CC 


470 




Id 


a, Qhl 








471 


t 








0EBA 


00 


472 




cmpr 






OEBB 


0E 


473 




ttttp 






OEBC 


6EC2 


474 




b 


intl71 \ 








475 










0EBE 


4C 


.476 




Id 


a, *h»c 




0EBF 


3FFD 


477 




St 


a, dcM 


(data count at* sat ting 


ROM P»SE NO* 59 * 










OECI 


as 


478 




b 


intl72 








479 


1 








OEC2 


4D 


460 


intl71i 


Id 


a, Ch»d 




0EC3 


3FFD 


461 




St 


a, Ccm 


fdata count ar*ett ing 






402 


1 








0EC5 


19 


483 


intl72s 


dec 


1 ;1< 


£4 






464 










0EC6 


0C 


465 




Id 


a, CMll 








466 


? 








0EC7 


3FFC 


467 




St 


a, del 


;data counter setting 






466 


1 








0EC9 


4F 


469 




Id 


a,«h«^ 




0ECA 


3FFE 


490 




St 


a, dch 


} data counter* setting 






491 


1 












492 


1? 








0ECC 


33 


493 




Idl 


a, 9dc 




0ECD 


31 


494 




xch 


*»i 








495 


? 








OECE 


32 


496 




Idh 


a, Me* 




0ECF 


30 


497 




xch 


a,h 








496 


! 








0ED0 


£250 


499 




call 


keysb 








S00 


1 








0ED2 


3930 


501 




set 


spuvsh, 3 


( remote flag on 






503 


; 
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P06E 6 



LOC 


OBJ 


1 TME 




SOURCE 


STATEMENT 






■UL1 


1 


ssttino tim»r»2 






MA 




Id 


8»«h f f 






599 




St 


8,h' fa 


WUS r 




■ae 
9ve 




Id 


«,£h'3 


OED8 


3FF9 






mt 


*, h v fS 


ocyn 




598 




Id 






«rro 


■HQ 




St 


*, h» fB 






518 


1 




9EDO 


48 


Sll 




Id 




CEDE 


3A8D 


SIP 




out 


*,%opld | 








I 












1 f 


N( — 8 








SIS 


t 






vuv 




31o 


lnt ISOt 


Id 


*, tz 




jrbB 


917 




St 






JroC 


918 




St 


A>9 W9 


VCU 


wen 
4r6D 


319 




St 


*» i-tii 






328 


1 








521 


Ml 


rstum 


rout ins 






922 


1 






8EE7 


2968 


323 


r9t2i 


tech 


hi, rsmol 


0EE9 


47 


924 




Id 


« t C911 lb 


8EEA 


3SAF 


S2S 




diclr- 


il, 1911111 


0EEC 


13 


326 




xeh 


*« sir 


8EED 


3C6A 


327 


If 


Id 


&t rs*S)08 


beef 


3848 


328 
329 


elr 


*op0ft,8 






938 


t 






9EF1 


28 


331 




rmti 








332 


It 










333 


1 










334 


1 










533 


1 










338 




•nd 
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PAGE 7 



SYMBOL TABLE 



♦ 


COMMAD 


01313 


* 


COMMFC 


0015 


* 


COMMSR 


0014 


* 


DATACT 


0200 




DCH 


00FE 




DCL 


00FC 




DCM 


00 FD 


* 


DISPA 


0032 


* 


DXSPH 


0031 


* 


DISPIW 


0034 


♦ 


OZSPL 


0030 


♦ 


DISPLW 


0033 




IN2000 


0E2B 


* 


INCOTH 


003S 


* 


INCOTL 


0039 


♦ 


INCQTM 


003A 




I NT 100 


0E5C 


* 


INT 110 


0E66 




INT121 


0E76 




INT122 


0E7E 




INT 1 S3 


0ES3 




INT130 


0E67 




I NT 140 


0E9B 




INT150 


0EA8 




INT 160 


0EE0 




INT171 


0EC2 




I NT 172 


0EC5 




INT200 


0E24 




INT2I0 


0E3E 




INT21 1 


3E49 




INT212 


0E50 


* ■ 


KEST 


0043 


* 


KEST0H 




* 


KEST0L 


0022 


♦ 


KEST1H 


0025 


♦ 


KEST1L 


0024 


* 


KE5T2H 


0027 


# 


KEST2L 


0026 


* 


KEST3H 


0029 




KEST3L 


002B 


* 


KEBT4H 


002B 


* 


KEST4L 


002A 


-» 


KESTBH 


0041 


♦ 


KESTBL 


0040 


* 


KEYND 


002c 


* 


KEYNN 


002O 


* 


KEYOD 


002E 


* 


KEYON 


002F 


* 


KEYS 


0100 




KEYSB 


0250 


* 


KEYSC 


000E 




KEYTB 


00CB 


* 


LCICOT 


0000 


* 


LDATL1 


0037 


* 


LDATL2 


0038 


* 


LDATM1 


0035 


« 


LDATM2 


0036 


• 


LDISP 


0B00 


* 


LECOTH 


003E 


* 


LECOTL 


003C 


* 


LECOTM 


0030 


* 


LIDVF1 


0600 


* 


LIQVF2 


0D00 


* 


LMAIN 


03E0 


* 


LTABLE 


0000 


* 


LVLFEX 


0C00 


* 


0VERA1 


0012 


♦ 


OVERH1 


0011 




OVERL1 


0010 




PARITT 


000C 


* 


PARITY 


000B 


* 


REMD0 


0060 


* 


REMD1 


0061 


* 


REMD2 


0062 


* 


REMDS 


0063 


* 


REMD4 


0064 


* 


REMD5 


0065 


* 


REMD6 


0066 


* 


REMD7 


0067 




REMOA 


006A 


♦ 


REMOH 


0069 




REMOL 


0066 




RET2 


0EE7 




RKCE 


0050 




RNH 


006B 




RNL 


0060 




RNM 


006C 


* 


RURPCH 


00CA 


• 


RWRPCL 


00CS - 


■ • 


RWRPCM 


00C9 


# 


SERVRC 


000F 


* 


SPUCP 


0021 


* 


SPUSH 


0003 


* 


SPUSK 


0020 


* 


SPUSL 


0002 


* 


SPUVDM 


0034 




SPUVSH 


0000 


♦ 


SPUVSL 


0005 


• 


SPUVUM 


0001 


* 


SPW 


00FF 


* 


SPWB 


00C7 




TIMR2H 


00FA 




TIMR2L 


00F8 




TIMR2M 


00F9 


» 


TIMRHN 


00F6 




TIMRHO 


001B 


* 


TIMRLN 


00F4 


*- 


TIMRLO 


0019 


* 


TIMRMN 


O0F5 




TIMRMQ 


001 A 


• 


VDATAH 


0016 


* 


VDATAL 


0017 




VLFC 


O00A 


* 


VLFEC 


0016 


* 


VLFRB 


0009 




VLFTB 


000S 


♦ 


VLFTH 


0007 


* 


VLFTL 


0006 


• 


VLFXA 


0052 


* 


VLFXH 


0051 


* 


VLFXL 


0050 


* 


UARPCL 


00C4 


* 


UARPCM 


00C5 









DEFINED 123 USER SYMBOL (Si 
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CP/M TLCS-47 ASSEMBLER V2. 2 



LOC OBJ 



LINE 
1 

a 

3 
4 

s 
& 

7 

a 



PAGE 1 
SOURCE STATEMENT 



7. 1983. 



subroutine 



VI. 0 



<TMP4740P> 



Snolist 
•list 



289 | 



ROM PAGE MO. 



M50 




290 




org 


h'050 






291 


1 






00S0 


3C17 


292 


rkcsi 


Id 


a, spuf f 


0052 


DF 


293 




enpr 


a, £h» f 


0053 


9B 


294 




to 


rke*5 






295 


1 






0094 


40 


296 




Id 


a,*h f 0 


0055 


3F17 


297 




•t 


* v Spuf t 


0057 


AB 


298 




b 


rkcs4 






299 


1 






0058 


3C23 


300 


rkcsSs 


Id 


a, spusk 


005A 


3E24 


301 




empr 


a, spuep 


005C 


AC 


302 




b 


rke»0 






303 


t 






005D 


394F 


304 




elr 


ttrvrc, 0 


usst 












005F 


3942 


305 
306 


1 


elr 


spusl v 0 


ilatols 
















307 


1 






0061 


4F 


308 




Id 


a,*h f f 


0062 


3F42 


309 




St 


a, k»st01 


0064 


3F43 


318 




»t 


a, ksstOh 






311 


1 










312 


1 spusk, spuep 


elssr 






313 


1 






0066 


40 


314 




Id 


a,*h'0 


0067 


3F23 


315 




st 


. a, spusk 


0069 


3F84 


316 




St 


a, spuep 






317 


1 










316 


1 return 








319 


1 






006B 


2A 


320 


rkc»4i 


rst 








321 


1 










322 


f 










323 


f buffsr 





9 to rttum 



I branch on 

sousk <> spucd 
t elssr ssrvics rsa 



I nsM cntracttr ava 



9 no keystroke 
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PAGE a 



LOC 




L.INE 




SOURCE 


STATEMENT 










324 








* 




006C 


3C24 


325 


rkc*0t 


Id 


a, spucp 






006E 


08 


326 






a 






006F 


3F0E 


327 




st 


a, ksyse 










328 


1 










0871 


3C0E 


329 


rkc«l i 


Id 


a, kvyse 






0073 


05 


330 




role 


a 






0074 


3S3E 


331 




And 


a, CI 119b 










332 












0076 


31 


333 




xch 


*t 1 






0077 


C4 


334 




Id 


h,*h*4 










335 


I 










0078 


0C 


336 


rkc»2: 


Id 


a,9hl 










337 


f 










0079 


3B8E 


338 




add 


1, «h*» 


1 


1 < — 1-2 






339 


I 










0076 


0F 


340 




St 


a, dhl 










341 


• 








007C 


3883 


342 




add 


l,£h«3 


I 


1< — 1+3 






343 


1 










007E 


OC 


344 




Id 


a, 9hl 










345 


t 










007F 


3S6E 


346 


rkc»3i 


add 


1, th* m 


1 


1 < — 1-2 






347 










ROM PAGE NO* 


2 * 












0081 


OF 


348 




St 


a,*hl 










349 












0082 


3883 


350 




add 


l,£h*3 










351 












0064 


389C 


352 




Cfflpr* 




% 


buf'fsr bottom 


0086 


6078 


353 




b 


rkesS 








354 












0C8S 


2FFE 


355 




add 


k»yse, *h f f 


1 


k*ysc< — kvysi 






356 












006A 


2£1£ 


357 




cmpr 


k»ysc,*h» 1 






008C 


6071 






b 


rkcsl 










359 
















360 


1 spusk<— C spusk-spuep ) 










361 












008E 


04 


362 




ttttp 


cf 


? 


cf < — 1 






363 










008F 


02 


364 




Id 


h,«h»2 






0090 


E3 


365 




Id 


l,Ch'3 




SDUSk m ttt< hi 






366 










0091 


3C24 


367 




Id 


a, spuep 










368 












0093 


14 


369 




subr*c 


a, <*hl 


? 


spusk-spucp 






370 










0094 


0F 


371 




st 


a,<fhi 


? 








372 










0095 


40 


373 




Id 


a,£h'0 






0096 


3F24 


374 




St 


a, spuep 


? 


souep C— 0 



375 
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LOC OBJ LINE SOURCE STATEMENT 



0096 


606B 


376 




b 


rkco4 






377 


t 










376 


I 










379 


1 






ROM PAGE MO, 














360 




org 


h' 100 






361 


? 






0100 


4F 


362 


kvyst 


Id 


a, «h f f 


0101 


3F0E 


363 




St 


a, ksyse 


0103 


3F29 


364 




•t 


a, ksynd 






363 


1 




0105 


E0 


366 




Id 


1, Ch«0 


0106 


4€ 


367 




Id 


a 9 £h»» 






366 


t 






0107 


3AA3 


369 


k*y001( 


out 


a, *op05 






390 


? 






0109 


2300 


391 




call 


koyt 






392 


1 




01 0B 


30 


393 




sccft 


*,h 






394 


1 






010C 


3A27 


39S 


In 


*ip07,a 






396 


1 






010E 


DF 


397 




empr 


a, ttt 9 f 


010F 


0E 


396 




tsstp 




0110 


96 


399 
400 




b 


ksy002 


0111 


16 


401 


1 


ine 


1 


0112 


3F29 


•402 




st 


a, ksynd 


0114 


3COE 


403 




Id 


a, kvysc 


01 16 


3F2A 


404 




st 


a, ksynn 






403 


1 




0116 


2F1E 


406 


kay002l 


add 


k*y*c f CI 


01 1A 


2E3E 


407 




empr 


ksysc. Ch' 3 


01 1C 


B2 


406 




b 


k*y003 






409 


1 






01 ID 


2CF5 


410 




out 


*h*f t *oo03 


01 IP 


3B74 


411 




elr 


*©p04, 3 






412 


1 






0121 


2300 


413 


call 


k*yt 






414 


I 






0123 


3A27 


415 




in 


%ip07, a 


0123 


3834 


416 




sat 


«op04,3 






417 


1 






0127 


DF 


416 




cm or 


a«£h'f 


0126 


0E 


419 




tastp 


zf 


0129 


B6 


420 




b 


koy004 






421 


1 






012A 


16 


422 




inc 


1 


012B 


3F29 


423 




st 


a f ksynd 


012D 


3COE 


424 




Id 


a, k»y»c 


012F 


3F2A 


423 




st 


a, ksynn 


0131 


B6 


426 




b 


ksy004 






427 


1 
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uac qbj 


UINE SOURCE 


STATEMENT 


0132 30 


ASS k«y0O3i 


xcti 




0133 es 


429 


rale 




©134 S7 


430 


b 


kvyOOl 


0133 87 


431 


b 


kvyOOl 




432 ; 






0136 33 


433 key 004* 


xch 


a. h 


0137 3C29 


434 


Id 






435 t 






0139 OF 


436 


crepr 


a, £h f f 


013A OE 


437 


twtp 




013B 617D 


438 


b 


k*y005 




439 ; 






01 3D 3991 


440 


cmpr* 


1 , att-i * l 


01 3F OE 


441 


ttstp 




ROM Pwofc. NO. 


5 






0140 82 


44a 


b 


key 020 


0141 B3 


443 


b 


k*y006 


0142 3C29 


444 f 

A45 k«y02Ox 


Id 


kwywd 


0144 DE 


446 | 
447 


cm pi* 




0145 0E 


443 


twtp 


Z i 


0146 91 


449 


b 


kvyCSl 




450 t 






0147 DD 


451 


cnipi* 


a* Ch • d 


0148 0E 


452 


tntp 




0149 91 


453 


b 


k»yC21 




454 | 






014A OB 


455 


cmpT* 


a* £hi * b 


01 **B be 


456 


-tntp 






457 


ts 


k«y021 




458 ? 






01 40 07 


459 


capr 


*, *h»7 


01 4E OE 


460 


tntp 




014F 91 


461 


t> 


k»yC21 


0150 B3 


462 


b 


k«yO06 




463 1 






0151 3C2B 


464 kaySSlt 


Id 


a, kayod 


0133 3E29 


465 


cmpr* 


a, ksyrtd 


0155 AS 


466 


b 


k«y007 




467 | 






0156 3C2C 


468 


Id 


a* ksyon 


0158 3E2fl 


469 


cmpr 


a, ktynn 


013R «8 


47© 


b 


k«y0O7 




471 ; 






015B 39E0 


472 


ttitp 


ipuvth, 


015O BB 


473 


b 


k»y022 




474 \ 







015E 3985 
0160 B2 



473 ¥ 

476 k«yO30i 
477 

478 t 

479 ; 



tut 
b 



I k»y r»l»*»«d 

I 
f 



»puv«l, 0 
kvyOlO 
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SOURCE 


STATEMENT 


0161 


2200 




480 




C*l 1 


dat*ct 








481 


■ 






0163 


£230 




482 






KVySD 








483 
484 


1 
• 






3945 






i 


clip 


•puvcl, 0 


0167 


Aft 




486 




D 


k«y088 








f 


1 




0168 


3905 




488 


Umy 007 t 


»- 

we 


■puvsl, 0 








489 


I 






01 6A 


3C89 




490 


k«yQ88l 


Id 


*« kvynd 


016C 


3F8B 




491 






*t k*yod 


016E 


3C8fl 




498 




Id 


a, ksynn 


0170 


3F2C 




493 




St 


*, k»yon 








494 


1 










495 


t 






0178 


2ft 




496 


k«y*10i 












497 


1 






0173 


3945 




498 


k«y006i 


clr 


spuvsl, 0 


017S 


3980 




499 






spuvsh, 8 


0177 


Aft 




500 






tin/Mi 








501 


1 






0178 


3903 




508 


kvy08S i 




■puvii| v 


017ft 


3960 




503 




elr» 


•puv«h f S 


017C 


Aft 




304 














503 
506 


* 
I 










507 


t 
1 






017D 


3C8B 




508 
509 


k«y005i 
• 


id 


a, ksyod 


01 7F 


DF 




510 


t 


c»pr 


*,£h'f 


ROM ( 


>AGE NO. 


6 










0180 


6168 




51 1 




o 


key 007 








■ 19 
31C 


f 




0182 


3983 








tnt 


•puvsl, 0 


0184 


616A 




314 




b 


k»y008 








515 


t 




0186 


3945 




516 




clr 


spuvsl, 0 








317 


1 










316 


I 






0188 


3958 




519 




elr 


spusl, l 








580 


I 






018ft 


6173 




581 




b 


kay006 








588 












583 


? 






ROM PPSE NO. 


6 










0800 






584 




org 


h'800 








585 


1 






0800 


3C2A 




586 


d«t«ct i 


Id 


a* ksynn 




30 




587 




xeh 


a,h 
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STATEMENT 


0203 


10 


529 




mov 


h, * 

T 




DF 


530 




cmpr 


-> v £h v f 


0205 


0E 


531 




tMtp 




0206 


PA 


532 




b 


data 04 






533 


t 






0207 


3C29 


534 




Id 


kvyrtd 


0209 


5C 


535 




ttft 


A. 0 

•f w 


020A 


9E 


536 












537 


1 






020B 


50 


538 




t__t 


1 


02 0C 


A2 


539 






data 02 






540 


i 






020D 


5E 


541 




tmwt 


a. 2 


020E 


AS 


542 






WW www 






543 


• 
1 






020F 


30 


544 












w^w 


I 






API CI 

VC1V 


30 


SAC 


OA ww S 


xen 


** n 


021 1 


4F 


547 




Id 


a T £h* T 




3FFD 


546 




»t 


Ai dew 


0214 


3FFE 


549 


w • W www • 






0216 


10 


550 








0217 


3FFC 


SSI 

wW4 






w.f wC* 






552 


1 






0219 


33 


553 




Idl 


a^ raC 


021A 


31 


554 
555 




xch 




021B 


32 


556 


1 


Idh 


a^ Udc+ 


021C 


30 


557 




"Wl » 








556 


1 






021D 


2A 


559 












SAD) 


1 






VC JLEL 




set 


OAl «U i. 1 


7CCT1 


a, n 


021F 


3324 


562 






•f w«n ^ 






■as. 

www 




B 








wB^ 


1 






0222 


30 


565 




xch 




0223 


3S26 


566 




or 


a, -h'S 


0225 


90 


567 




b 


data05 






566 


1 






0226 


30 


569 


dat_03i 


xch 


*,h 


0227 


3S2C 


s.570 




or- 


a,Ch»c 


0229 


90 


571 




is 


data05 






572 


I 






022A 


3C29 


573 


data04t 


Id 


a, k»y nd 


022C 


30 


574 




xch 




022D 


4E 


575 




Id 


a, -h'» 


022E 


3FFD 


576 




St 


a, dem 


0230 


4F 


577 




Id 


****** f 


0231 


94 


578 




b 


data06 






579 


1 






0232 




560 








0232 




561 












562 


I 
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8258 2928 

8252 3C23 
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OS 

8257 8E 

8258 AC 

8259 3982 
liable 

825B 398f 

8250 88 

825E 3F23 

8268 85 

8261 383E 

8263 31 

0264 C4 



8267 8F 

8268 18 

8269 3C21 
8S6B 8F 

826C 2A 

ROM PAGE NO. 
8388 

8388 3FCB 

8382 48 

8383 08 
8304 08 
8385 88 
8306 88 



org 

584 f 

565 k»y»bi *ch 



587 



Id 



I 

591 
592 
593 
594 | 



ttftp 
b 

mmt 



596 f 

597 Mt 

598 | 

599 inc 



681 at 

682 t 

683 rale 



605 



I 



687 



1 



and 

MCh 

Id 



609 

610 t 

611 Id 

612 at 

613 | 

614 ine 

615 | 

616 Id 

617 St 
616 | 

619 k»y«b4i r-mt 

I 



12 



621 org 

622 t 

623 i koyt rout it 

624 | 

625 koyti st 

626 | 

627 Id 

628 f 

629 koytSi inc 
638 nop 

631 nop 

632 nop 



hi, kMtbl 
spual, 1 



a, Ch«S 
k«y*b4 
•pu«l»0 



a, loutk 
a 

a, 1 

h,£h'4 

a, kMtbl 
a v 0hl 



a, kostbh 
a,8hl 



h' 388 

a, k.ytb 
a.*h»0 



I koy currently d«o 



I now character ava 



I sorviev rtaunt 
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0307 


0E 


633 




t*«tp 




0308 


6A 


634 




b 


keytl 






635 


1 






0309 


83 


636 




b 


k«yt0 






637 


f 






030A 


3CCB 


&3a 


kmyttt 


Id 


a, k»ytb 






639 


1 






030C 


2fl 


640 




rat 








641 


9 










64a 


1 










643 


9 










644 


HI 










645 


If! 












Ill 










647 


111 
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0315 




648 




org 


h»315 






649 


1 










650 












651 


f 






0315 


10 


652 


l*ddi 


MOV 


h,* 






653 


1 






0316 


5F 


654 






*, 3 


0317 


99 


655 




b 


IcddQl 


031S 


A8 


656 




b 


l«dd00 






657 


1 










' 658 


% aseil 


code 








659 


f 






0319 


3804 


660 


l»dd01t 


add 


*,*h'4 


031B 


3FFD 


661 




St 


a, dear 


031D 


4F 


662 




Id 




031E 


3FFE 


663 




mt 


a, dch 


0320 


31 


664 




xeh 


a, 1 


03S1 


3FFC 


665 




*t 


a, del 






666 


I 






0323 


33 


667 




ldl 


a, 9de 


0324 


31 


666 




xch 








669 


1 






0325 


32 


670 




ldh 


a, ©de* 


0326 


30 


671 




xch 








672 


1 






0327 


2A 


673 




t-«t 








674 


1 










675 


1 










676 


3 for mmch »»gu*m«rvt 






677 


1 






032S 


2920 


678 


l»dd00t 


xch 


hi, k«*tbl 






679 


1 






032A 


E0 


680 




Id 


1,£0 


032B 


C2 


681 




Id 


h.<2 






682 


1 






03SC 


4F 


663 




Id 


a,*h'f 


032D 


IF 


684 




xor 


a,<MU 
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665 


I 








AC 


ooo 


•t 


a v 0hl 






667 


I 






032F 


16 


66a 




tne 


1 


033a 


*F 


669 




Id 


a,£h*f 






696 


1 






0331 


IF 


691 




MOT 


a,0hl 


0332 


OF 


692 




St 


a,0hi 






693 


1 






0333 


2930 


69* 




MCft 


hi, ksstbl 






693 


t 






033S 




696 




rst 








697 


f 










696 

699 


1 










7M 


1 

Ml 










701 


Ml 










702 


Ml 
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03SO 




793 


org 






70* 


1 






703 


t flash rout in 






796 


1 


03S0 


3C33 


707 


flash i Id 


0332 


3F39 


796 


St 


035* 


3C36 


709 


Id 


0336 


3F3A 


710 


St 


0338 


3C37 


711 


Id 


033A 


3F3B 


712 


St 


035C 


3C36 


713 


Id 


033E 


3F3C 


71* 


st ' 






715 


1 


0360 


3C33 


716 


Id 


0362 


3C 


717 


tsst 


0363 


A9 


716 


b 






719 


l 






720 


t wsd flashing 






721 


1 


0364 


*F 


722 


Id 


0365 


3F39 


723 


st 


0367 


3F3A 


72* 


st 






725 


1 


0369 


3C33 


726 


flashOt Id 


036B 


50 


727 


tsst 


036C 


B2 


726 


b 






729 








730 


1 Isd flashing 






731 


1 


036D 


*F 


732 


Id 


036E 


3F3B 


733 


st 


0370 


3F3C 


73* 


st 






735 


1 


0372 


3C3* 


736 


flashlt Id 



h» 



a, IdatMl 
a f Id* Ml 
a, ldat*£ 
a, lda»»2 
a, Idatli 
a, Idas 11 
a, ldatl2 
a, ldas!2 



a, displM 
a,0 

flash© ; mmC not flashing 



a, «h» f 
a, Idassl 
a, ldas*2 

a, displw 
a, 1 

flashl | lsd not flashing 



a, Idas 11 
a, ldas!2 

a, disoiw 
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1 

*la*30 f indicator ' off 1 

fla*20 i indicator 'on' 
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a, £01 lib 
a, IdatmE 



a, ldatl2 
A, £31 lib ' 

a, ldatI2 % indicator • on* o 



a, ldasmS 
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a, lda»12 
a*£10TOb 

a, Id** 12 ? indicator ' off ' 







761 


! 










8392 


2A 


762 






rwt 










763 


1 














764 


1 














765 


1 














766 


1 


indicat or 










767 


1 










8333 


3C35 


768 


flu2Ct 


Id 


a, 


IdatmS 


0395 


3837 


769 
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a. 


£01 lib 


0397 


3F3S 


770 






at 


*» 


ldatm2 






771 


1 










0399 


3C38 


772 






Id 


a, 


ldatl2 


039B 


3837 


773 
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*f 
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039D 


3F3B 


77* 






at 


a, 
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039F 


3C3A 
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Id 


*i 
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03A1 


3837 


777 
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03A3 


3F3A 


778 






St 




IdasmE 






779 


9 










03A5 


3C3C 


780 






Id 


a, 


lda»12 


03A7 


3837 


761 
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£01 lib 


03A9 


3F3C 


762 






St 




ldasl2 






7S3 


9 










03AB 


2A 


784 






r«t 










785 


! 
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1 
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'off 
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* 










03 AC 


3C36 
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Id 
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3D 


737 




0375 
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739 


1 


0377 


sc 


740 




0378 


6393 


741 








742 


f 






743 








744 


; 






745 


1 


037A 


3C36 


746 




037C 


3837 


747 




037E 


3F36 


748 








749 


i 
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3C3S 


750 




0382 


3837 


751 




0384 


3F38 


752 




Lod 












753 


i 


0386 


3C3A 


754 




0386 


3828 


755 




038A 


3F3A 


755 








757 


i 


038C 


3C3C 


758 




038E 


3826 


759 




0390 


3F3C 


760 





SOURCE ST 



ta 

b 



ta 

b 
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Id 
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st 
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st 
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63AE 


3626 


769 




or 
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63B6 


3F36 


799 




•t 


*, XcUt*£ 






791 


• 






93B2 


3C36 


792 




Id 


A, ld*ti2 


03B4 


3626 


7*3 




or 


A.ClMfll 


93B6 


3F36 


79* 




St 


*, Id** IE 






793 


t 






03BS 




796 




Id 


ldM»2 


93BA 


3836 


797 




or 


*,£100Ob 


93BC 


3F3A 


796 




St 


4, ld*sa2 


03BE 


3C3C 


799 
6M 


I 


Id 


*, ld««12 
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63C0 


3626 


Ml 




or 


*, £16Mb 


03C2 


3F3C 


692* 




St 


*, ld*sX2 



663 | 
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MS | 
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SYMBOL 


TABLE 










* 


COWTAD 


0013 


* 


COttMOH 


0015 


♦ 


COW1AL 


0014 




DATA01 


02 IE 






0222 




DATA03 


0226 




DATA04 


022A 




DATA05 


0210 




DATA06 


0214 


* 


MTA0H 


0081 


* 


DATA0L 


0080 


* 


DATA 10 


021D 


* 


DATA1H 


0083 


* 


DATA1L 


0082 




DATA2H 


0085 


* 


DATA2L 


0084 


* 


DATA3H 


00S7 


* 


DATA3L 


0086 




DATA4H 


0089 


* 


DATA4L 


0088 




DATACT 


0200 




DCH 


O0FE 




DCL 


0OFC 




DCM 


00FD 


* 


DISPA 


0032 


* 


DISPH 


0031 




DISPIW 


0034 




DISPL 


0030 




DISPLW 


0033 




FLAS20 


0393 




FLAS30 


03 AC 


* 


FLASH 


0350 




FLASH© 


0369 




FLASH 1 


©372 


■» 


INCOTH 


008C 


* 


INCOTL 


006A 


* 


INCQTM 


0088 


* 


KEST 


0022 




KEST0H 


0043 




KE3T0L 


0042 


♦ 


KEBTIH 


0045 


* 


KEST1L 


0044 


•» 


KE5T2H 


0047 




KEST2L 


0046 


* 


KE5T3H 


0049 




KEST3L 


0048 


«■ 


KEST4H 


004B 


* 


KEST4L 


O04A 


* 


KE5T5H 


004D 




KE5T5L 


004C 




KE5TBH 


0021 




KESTBL 


0020 




KEY0OI 


0107 




KEY002 


0118 




KEY003 


0132 




KEY0B4 


0136 




KEY0OS 


017D 




KEY 006 


0173 




KEY007 


0168 




KEY008 


016A 




KEY010 


0172 




KEY020 


0142 




KEY021 


0151 




KEY 022 


0178 


* 


KEY030 


015E 




KEYND 


0029 




KEYNN 


002A 




KEYOD 


002B 




KEYON 


002C 


* 


KEYS 


0100 




KEY SB 


0250 




KEYSB4 


026C 




KEYSC 


000E 




KEYT 


0300 




KEYT0 


0303 




KEYT1 


030A 




KEYTB 


00CB 


* 


LCICOT 


000D 




I.-PQRI 1 


003B 




LDASL2 


003C 




LDASMi 


0039 




LDASM2 


003A 




LDATL1 ' 


0037 




LDATL2 


0038 




LDATW1 


003S 




LBATM2 


0036 


•*> 


\ BTBD 


0B00 


* 


LECQTH 


00SF 


* 


LECOTL 


008D 


* 


LECOTW 


008E 


# 


LEDO 


0315 




LEDD00 


0328 




LEDDOl 


0319 


* 


LI0VF1 


0600 




LIOVF2 


0D00 




LMAIN 


03E0 




LREWO 


0E00 


* 


LTABLE 


0000 


♦ 


LVLFEX 


0C00 


* 


0VER2A 


0072 


♦ 


0VER2H 


0071 


* 


OVER2L 


0070 


* 


OVER A 1 


0012 


# 


QVERH1 


0011 


* 


0VERL1 


0010 


♦ 


PflRITT 


000C 




PARITY 


000B 


* 


RE ADC 


0028 


* 


READN 


0027 


* 


REMD0 


0060 


* 


REMD1 


0061 


* 


REMD2 


0062 


♦ 


REMD3 


0063 


* 


REMD4 


0064 


♦ 


REWD5 


0065 


* 


RE WD 6 


0066 


♦ 


REMD7 


©067 


* 


REttOA 


006A 




REMQW 


0069 


* 


REMOL 


0068 


* 


RKCH 


0050 




RKCE0 


006C 




RKCE1 


0071 




RKCE2 


0078 


* 


RKCE3 


007F 




RKCE4 


006B 




RKCE3 


0058 


* 


RNH 


006B 


* 


RNL 


006D 


* 




006C 


* 


RWRPCH 


00CA 


* 


RWRPCL 


00CS 


* 


RWRPCW 


00C9 




SERVRC 


000F 




SPUCP 


0024 




SPUFF 


0017 


* 


SPUSH 


0003 




SPUSK 


0023 




SPUSL 


0002 


* 


SPUVDW 


0004 




BPUVSH 


0000 




SPUVSL 


000S 


* 


SPUVUM 


0001 


* 


SPU 


00FF 


♦ 


SPWB 


00C7 


♦ 


TIMR2H 


00FA 


* 


TIMR2L 


00F8 


* 


TIMR2M 


00F9 


* 


TIMRHN 


O0F6 


* 


TIMRHG 


001B 


* 


TIMRLN 


00F4 


* 


TIMRLQ 


0019 


♦ 


TIMRMN 


00F5 


* 


TIMRMO 


001A 


♦ 


VLFC 


000A 


* 


VLFEC 


0016 


* 


VLFRB 


0009 


* 


VLFTB 


0008 


* 


VLFTH 


0007 


* 


VLFTL 


0006 


* 


VLFXA 


0052 


* 


VLFXH 


0051 


* 


VLFXL 


0050 


* 


UARPCL 


00C4 




WARPCM 


00C5 




WRITEH 


0026 


* 


WRITEN 


0025 
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CP/M TLCS-47 ASSEMBLER VE.2 

PA8E 1 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 








1 
















r 












2 


i 












3 


i 


data table 








4 


t 












9 


r 
























6 


i 












7 


i 


command coding tabla 








e 


t 








ROM 


PAGE 


NO* 60 










0F20 




9 




org 


h* f29 








10 


t 








0F20 


01 


11 




data 


h'01 




0F21 
•oi 


10 


12 




data 


h» 10 




0F22 


10 


13 




data 


h' 10 




0F23 


10 


14 




data 


h' 10 




0F24 


10 


IS 




data 


h' 10 




0F29 


10 


16 




data 


h* 10 




0F26 


00 


17 




data 


h* 00 




0F27 

>1 


10 


ia 




data 


h» 10 






19 


i 








0F26 


10 


20 




data 


h f 10 




0F29 


02 


21 




data 


h v 02 




OF2A 


20 


22 




data 


h'20 




spscifisd 


position . 










OF2B 


0F 


23 




data 


h'0f 




0F2C 


00 


24 




data 


h' 00 




0F2D 


00 


29 




data 


h'00 




OF2E 


00 


26 




data 


h'00 




0F2F 


00 


27 




data 


h'00 




0F30 


00 


26 
29 


t 


data 


h*00 




0F31 


00 


30 




data 


h'00 




0F38 


00 


31 




data 


h'00 




OF33 


00 


32 




data 


h'00 




0F34 


00 


33 




data 


h'00 




0F39 


00 


34 




data 


h'00 




0F36 


00 


39 




data 


h'00 




OF37 


00 


36 




data 


h'00 








37 


i 








«F3a 


00 


36 




data 


h»00 




0F39 


00 


39 




data 


h'00 




0F3A 


00 


40 




data 


h'00 




0F3B 


00 


41 




data 


h'00 




0F3C 


00 


42 




data 


h'00 




0F3D 


00 


43 




data 


h'00 




0F3E 


00 


44 




data 


h'00 




0F3F 


80 


49 
46 




data 


h'20 








47 


t 
i 












46 


t 


ascii coding 










49 


t 









'00 v road status 

'01' indicator powor cont 

*02' indicator mods 

*03* dsvics input control 

*04» dsvics output contro 

*09' powor rslay control 

»06' clsar display 

♦07' dsvics disolay contr 



•06* inssrt charactsr 
'09' rsad dsvics data 
v 0a» display charactsr at 

*0b> conditional poll 

blank 

blank 

blank 

blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 
blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 

command sx pans ion 
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PAGE 2 



LOC OBJ LINE SOURCE STATEMENT 



0F40 

* 


510 
W « 

wl 


1 




h 9 f 40 




OS 


1 


TMU T tT 






3d 


1 










1 








55 


1 


f 40 -fSf -> 


h»ff 




So 


1 






0F40 FF 


«7 
3/ 




data 


h f ff 


0F41 FF 






data. 


h* ff 


0F42 FF 


3? 




data 


h* ff 


0F43 FF 


ov 




data 


h B ff 


0F44 FF 


Ol 




data 


h* ff 


0F45 FF 






data 


h" ff 


0F46 FF 






data 


h* ff 


OF 47 FF 


64 

DO 


I 


data 


h* f f 


0F4S FF 


68 




data 


h» ff 


0F49 FF 








h* f f 


0F4A FF 


bo 




data 


h f f f 


OF4B FF 


CO 




data 


h* ff 


0F4C FF 


70 






h* f f 

fl IT 


0F4D FF 


71 




data - 


h* ff 


0F4E FF 






data 


h* ff 


0F4F FF 


73 


% 




h* ff 




75 


\ 


f50-f3f 






76 


1 






0F50 FF 


■ i > 
it 




act* 


h f f f 


0F31 FF 


7© 




Si* Wi m 


h* ff 


0F52 FF 






dat<a 


h' ff 


0F53 FF 


SO 






h' ff 


0F54 FF 


OA 




data 


h* ff 


0F55 FF 


B2 




□a«« 


h 1 ff 


0F5S FF 


S3 




□ax a 


n * t t 


0F57 FF 


S4 

S3 


1 


pi.f _ 
o«»« 


h* ff 


0F3S FF 


66 




data 


h' ff 


0F59 FF 


67 




data 


h*ff 


0F3A FF 


ss 




data 


h* ff 


0F3B FF 


S9 




data 


h f ff 


0F3C FF 


OT 




data 


h» ff 


0F5D FF 


91 




data 


h'ff 


0F5E FF 


92 




data 


h* ff 


0F5F FF 


93 
94 


9 


data 


h« ff 




95 


? 


fS0-f6f 






96 


1 






&F60 FF 


97 




data 


h' ff 


GF61 FF 


98 




data 


h» ff 


OF62 FF 


99 




data 


h*ff 


0F63 FF 


100 




data 


h f ff 


0F64 FF 


101 




data 


h«ff 


0F65 FF 


102 




data 


h» ff 


0F6S FF 


103 




data 


h»ff 
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PAGE 3 



t OP 




LINE 




SOURCE 


STATEMENT 






FF 


194 




data 


h*ff 








109 


• 
I 








0TQO 


r r 


106 




data 


h» ff 




w*o» 


PIT 

rr 


107 




data 


ti 1 ff 




**r DM 


r f 


100 




data 


h 1 f f 




Vrbo 


r ~ 


109 




data 


h f ff 




*pr©V* 


rr 


1 10 




data 


h* f f 




Wrby 


rr 


ill 




data 


h f ff 




Wr DC 


FF 


112 




data 


h* ff 




Bror 


rr 






data 


h f ff 








1 14 


■ 












113 


• 


f70— f7f 










116 


1 








0F70 


C0 


117 




data 


h*e0 


i a 


0F71 


F9 


116 




data 


H* f9 


i l 


0F72 


A4 


119 




data 


h»a4 


I s 


0F73 


B0 


120 




data 


h' b0 


I 3 


0F74 


99 


121 




data 


h»99 


f 4 


0F73 


92 


122 




data 


h«92 


1 9 


0F76 


82 


123 




data 


h»82 


1 6 


0F77 


DS 


124 




data 


h'dS 


1 7 






125 


1 








0F7B 


60 


126 




data 


h»60 


1 6 


0F79 


90 


127 




data 


h»90 


t 9 


0F7fl 


FF 


126 




data 


h« ff 


1 blank 


0F7B 


C3 


129 




data 


h« c9 


f 11 


•FTC 


FF 


130 




data 


h'ff 


1 blank 


0F7D 


B7 


131 




data 


h f b7 




•PTE 


FF 


132 




data 


h» ff 


1 blank 


0F7F 


FF 


133 




data 


h»ff 


1 blank 






134 


1 












139 


1 


f60-fef 










136 


1 









ROW PAGE NO. 62 



0FS0 


FF 


137 


data 


h» ff 


1 blank 


0FB1 


aa 


138 


data 


h'66 


1 A 


0FS2 


63 


139 


data 


h'83 


1 b 


0FS3 


C6 


140 


data 


h'c6 


1 c 


0F64 


fll 


141 


data 


h'al 


1 d 


0FB9 


66 


142 


data 


h'66 


9 E 


0F66 


8E 


143 


data 


h f 8» 


1 F 


0F87 


62 


144 
149 i 


data 


h»82 


1 B 


0F68 


89 


146 


data 


h'89 


1 H 


0F89 


CF 


147 


data 


h»cf 


1 X 


0F8A 


El 


148 


data 


h»»l 


I J 


0F8B 


FF 


149 


data 


h» ff 


; blank 


0F8C 


C7 


190 


data 


h»c7 


f t- 


OF8D 


FF 


131 


data 


h» ff 


1 blank 


0F8E 


FF 


192 


data 


h»ff 


1 blank 


0F0F 


ca 


133 


data 


h*c0 


1 o 



134 | 

133 » f90-f9f 
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PABE 4' 





no T 


Line 




oni iBP-cr 
suunufi 


9IHI CnCtPI 1 








ISo 


1 








AJ7QA 
IPP 


Ob 






□•«« 


n oc 


1 P 


*MT 3 X 


Pr 


15a 




OmZm 


LI 


• hi mmL. 




HP 


1^3 




□ACa 


n* at 




ACQ7 


CIS 


lota 




,j B i. — 


hi 00 


| S 


«*P 7^ 


P P 


1D1 




a a 


hi 

n * tt 


1 oiariK 




P*l 


lbc 






n* CI 




ACT OA. 


pp 


loo 






hi 

IV TT 


■ hi — wi lr 


WP7 f 


etc? 
pr 


lb4 




data 


IV TT 


1 blanR 






165 


I 










pp 


ICC 

lbb 






hi dffwr 

rv tt 


I blank 


SJr 39 


ere 
pp 


!&/ 






h* f f 


: blank 




pp 


loo 




-4—4. _ 


rv tt 


: blank 


VP 70 


etc? 
pp 


1 CO 




QAC* 


iv tt 


m hi s«La 




ETS7 
PP 


I/O 




a a 


hi 


1 blank 




eg 
PP 


1/1 




QACA 


hi * 4V 

n* tt 


; blank 


«jp 7c 


pp 


1 / C 






hi 


1 hi a*li 

1 OlAftK 


WP ar 


OP 


1 fd 




□a?a 


hi h<* 

tv ot 


1 h i anb 






1 


1 












* rw 


1 


t«c™t«t 










1 r O 


I 








OF AO 


FF 


177 






h* f f 1 


BlAnK 


OFA1 


AA 


1 7A 
1 /o 




□iwl 


h| OQ , 

n 00 




OF AS 


S3 


\ -TO 




H 


hi a** 1 

n 00 




OF A3 


re 


1 AA 
lev 




OAfi 


hi j-r 1 
n co 


• P* 

1 v 


OFA4 


MA 


1 A1 
ID* 




urn* A 


n * ai 


1 M 

' a 


OF AS 


QC 
OO 


182 






hi AA 
n 00 


1 fT 

l 


OF AG 


AS 
OA 


1 A3 






w 1 Am 


I p 


OFA7 


AP 


lor 






hi A9 i 

n oe 








IAS 

lew 


t 








KW MO 


AO 


1D& 




OA*l 


h 1 BQ 

n 0? 






UP 


1 AT 
ID r 






hi 

n ■ cr 


1. 1 


OFAA 


Fl 


18S 






hi .1 . 
n ii 


1 J 




pp 


1 fiO 






hi * 4t 

n* tt 




act or* 


\* f 


4 Oft 
170 




OACS 


h 1 mmT 




tor* HA/ 


pp 


171 






hi * -M 

IV TT 


■ h 1 bmL 


ttt^i ir 


pp 


4 Q9 




(3 AC A 


hi 

n" tt 


1 hi m«kb 

1 oianK 


OFAF 


CO 


193 




data 


h* eO 








194 


1 












195 


f 


fbO-fbf 










196 


J 








OFBO 


sc 


197 




data 


h'Sc 1 


1 P 


OFB1 


FF 


19S 




data 


h» ff ; 


1 blank 


OFB2 


AF 


199 




data 


h« af 1 


1 


OFB3 


ga 


208 




data 


h'92 1 


E S 


0FB4 


FF 


201 




data 


h» ff \ 


1 blank 


OFBS 


Ci 


202 




data 


h'cl | 


1 blank 


OFB6 


FF 


203 




data 


h» ff \ 


1 blank 


OFB7 


FF 


£04 




data 


h» ff 


1 blank 






£05 


1 








OFBS 


FF 


206 




data 


h f ff \ 


f blank 


OFBS 


FF 


207 




data 


h' ff ; 


t blank 


OFBA 


FF 


20S 




data 


h» ff I 


I blank 


OFBB 


FF 


209 




data 


h' ff j| 


1 blank 


OFBC 


FF 


210 




data 


h« ff ; 


E blank 
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PAGE 



LOC OBJ LINE 

OFBD FF 211 
0FBE FF 212 * 

©FBF FF 213 

214 | 

215 t 

216 | 

217 | 

ROM PAGE NO. S3 



SOURCE STATEMENT 



data 
data 
data 



h'ff 
h' ff 
h f ff 



■ I ' l iot t control data 



I blank 
I blank 
I blank 



0FC9 


216 




org 


h» f c6 






219 


f 








OFCO FF 


229 




data 


h» ff 




2FC1 FF 


221 




data 


h» f f 




6FC2 FF 


222 




data 


h' ff 




0FC3 FF 


223 




data 


h 1 ff 




•FC4 13 


224 




data 


h 1 13 


1 


6FC5 11 


225 




data 


h» It 


f 


0FC6 FF 


226 




data 


h» ff 




0FC7 16 


227 




data 


h< 16 


1 


wruo rr 


226 




data 


h* ff 




0FC9 FF 


229 




data 


h» ff 




0FCA FF 


230 




data 


hJ ff 




OFCB FF 


231 




data 


h' f f 






232 




data 


h»ff 




OFCD 12 


233 




data 


h' 12 


I 


sfce ff 


234 




data 


h* ff 




0FCF 17 


235 




data 


h» 17 


1 




236 


f 








OFDO FF 


237 




data 


h" ff 




OFD1 36 


236 




data 


h'36 


t 


•FD2 34 


239 




data 


h'34 


1 


0FD3 16 


246 




data 


h* 10 


1 


OFD4 32 


241 




data 


h'32 


1 


6FD5 14 


242 




data 


h a 14 


1 


6FD6 36 


243 




data 


h"36 


t 


6FD7 FF 


244 




data 


h B ff 




SFD6 31 


245 




data 


h*31 


1 


OFD9 39 


246 




data 


h*39 


1 


6FDA 33 


247 




data 


h*35 


I 


OFOB FF 


246 




data 


h' ff 




0FDC 33 


249 




data 


h«33 


1 


OFDD 36 


256 




data 


h*30 


t 


6FDE 37 


251 




data 


h f 37 


t 


©FOF 19 


252 




data 


h» 15 


1 




253 


1 










254 


1 








ROM PASE 


NO. 63 










6FE7 


255 




org 


h» f»7 






256 


1 










857 
256 


t* 


key scan data 




6FE7 37 


259 


f 


data 


h'37 
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LOC 
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LINE 
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0FES 


00 


260 


data 


h'00 


1 


0FE9 


00 


S61 


data 


h'00 


1 


0FEA 


00 


262 


data 


h' 00 


1 no um 


©FEB 


32 


263 


data 


h'32 


i 'a* 


0FEC 


00 


264 


data 


h»00 


% no us« 


0FED 


34 


265 


data 


h»34 


| »4« 


0FEE 


13 


266 


data 


h* 13 


1 • art/off* 


0FEF 


00 


267 


data 


h'00 


1 no um 


0FF8 


14 


266 


data 


h* 14 


• t _« 


0FF1 


13 


269 


data 


h* 13 


1 pc/fc scan 


0FF2 


16 


270 


data 


h* 16 


I »c» 


0FF3 


36 


271 


data 


h'36 


I »6' 


0FF4 


17 


272 


data 


h' 17 


1 «/s«nd 


0FF3 


00 


273 


data 


h'00 


1 no usa* 


0FF6 


00 


274 


data 


h'00 


% no uit 


0FF7 


12 


273 


data 


h* 12 


t a/auth 


0FF8 


10 


276 


data 


h' 10 


1 •+» 


0FF9 


11 


277 


data 


h'll 


1 a/avant 


0FFA 


33 


27B 


data 


h'33 


1 »5« 


0FFB 


33 


279 


data 


h'33 


? *3» 


OFFC 


30 


2S0 


data 


h'30 


1 »©t 


0FFD 


39 


281 


data 


h'39 


1 »9» 


0FFE 


36 


282 


data 


h'38 


1 »8» 


0FFF 


31 


283 


data 


h'31 


I • 1* 






284 i 












285 i 












286 


•nd 
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PAGE 1 



LOC OBJ LINE SOURCE STATEMENT 





7. 1983. ; 




ldisp.as* VI. 0 






CTMP4740PJ 






display roue in* 







Snolist 

St 

SI 1st 



392 ; 
303 f 

RDM POSE NO* 4* 



0B00 




304 




org 


h*b00 






305 


1 










306 


t 


int»rrupts *nabls 






307 


I 






0B00 


3F32 


308 




St 


a, dispa 


0B02 


44 


309 




Id 


a, £0100b 


0B03 


13 


310 




XCtl 


a, sir 


0B04 


366F 


311 




siclr 


il»101lllb 






312 


1 










313 












314 


1 










313 


f 


push rsgistsi 








316 


1 










317 


1 






0B06 


2930 


318 




HCh 








313 


1 










320 


9 


count up l«d 


count «r 






321 


1 






0B0S 


3CQD 


322 




Id 


a, lscot 1 


0B0A 


0B 


323 




inc 


a 


0B0B 


3F8D 


324 




st 


a, lscotl 






325 


* 






0B0O 


D0 


326 




cmpr 


a, £h*0 


0B0E 


B3 


327 




b 


displO 






323 


1 






0B0F 


3CSE 


323 




* Id 


a« Iveotm 


0B11 


06 


330 




inc 


a 


0B12 


3F6E - 


331 




st 


a, lscotm 






332 


? 






0B14 


D0 


333 




cmpr 


a,*h»0 


0B13 


B3 


334 




b 


dispIO 






33S 


1 
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POSE 



LOG 


OBJ 


LINE 




SOURCE 


STATEMENT 


0B16 


3C0F- 


336 




Id 


a, 1 sooth 


obis 


06 


337 




ine 


a 


0B19 


3FSP 


330 




st 


a, 1 sooth 






339 


1 






OB IB 


D0 


340 




cwpi* 


a. «h»0 


0BIC 


B3 


341 




b 


dispie 






340 


I 










343 


I 










344 


1 


count mr ovor flow 






349 


t 










3*6 


< 






0B1D 


4F 


347 




Id 


a,0h»r 


0B1E 


3FSF 


340 




St 


a f lseoth 


0B20 


43 


349 




Id 


a, £h*3 


0B21 


3F0E 


350 




St 


a, IseotM 


0B03 


40 


391 




Id 


a, £h*Q 


0804 


3F0D 


390 




St 


a, lacot 1 






353 


1 






0B06 


3C33 


394 




Id 


a, displw 


0B26 




355 








0B20 


5E 


356 




tnt 


a, 0 


0029 


OF 


357 




b 


displS 






356 


1 






0B2A 


3B3B 


359 




and 


a, £1011b 






360 


1 






0B2C 


3F33 


361 




St 


a, displw 


0B2E 


B3 


360 




b 


displ0 






363 


1 






082F 


3024 


364 


displSi or 


a, C0100b 


0B31 


3P33 


365 




St 


a, displw 






366 


l 










367 


1 










368 


1 


lsd "on" 








369 


I 










370 


1 






0B33 


3C33 


371 


displ0t Id 


a, displw 


0B35 


SE 


370 




tsst 


a, a 


0S36 


6B63 


373 




b 


displl 






374 


f 










375 


1 










376 


1 


rsal part 








377 


1 










370 


f 










379 


1 










300 


t 


lsd 'on' 








301 


t 






0B30 


5F 


382 




test 


6,3 


0839 


6B4F 


363 




b 


disp!3 






364 


f 










305 


1 


msd 'on* 








306 


1 






0B3B 


3637 


307 




and 


a, £01 lib 


0B3D 


3F33 


300 




St 


a, displw 


0B3F 


3C3S 


309 




Id 


a, IdatMl 



9 invsft flag 



I *2*->»0* 



I «0*->M» 



imaginaly part 



I lsd 1 on* 
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PAGE 



LOC OBJ LINE 
ROM POSE NO. 45 • 



SOURCE STATEMENT 



0B41 


3AA1 


390 


out 


A, %Op01 


0B43 


3C3& 


391 


Id 


a, ldatn2 


0B45 


3AA2 


392 


out 


a, *op02 


0B47 


3B56 


393 


elr 


*op06 f 1 


0849 


3B26 


394 


Mt 


*op0&, 2 






395 


f 




0B4B 


3925 


396 




spuvsl* 2 






397 


f 




0B4D 


6B89 


398 


b 


dispift 






399 


t 








400 


1 Isd •on* 








401 


1 




0B4F 


3828 


402 


displ3s or 


A, £10005 


0B51 


3F33 


403 


St 


a, displM 






404 


t 




0B53 


3C37 


'403 


Id 


A, Id At 11 


0B55 


3AA1 


406 


out 


A, %Op01 


0B57 


3C38 


407 


Id 


A f Id At 12 


0B59 


3AA2 


408 


out 


A f *OP02 


0B5B 


3B16 


409 


set 


*©p0S t 1 


0B5D 


3B6S 


410 


dr 


%op06 t 2 






411 


1 




0B5F 


6BS9 


412 


b 


dispiO 






413 


I 








414 


1 








415 


t iMginaly 


part 






416 


% 








417 


1 








418 


I kwy scan rt 


»Ady 






419 


1 




0B61 


3S25 


420 


svt 


spuvsl, 2 






421 


1 




0B63 


5F 


422 


displli t*st 


A, 3 


0B64 


89 


423 


b 


displ4 






424 


1 








425 


f msd *on» 








426 


1 




0B65 


3837 


427 


and 


a, £01 lib 


0B67 


3F33 


428 


St 


a, displw 






429 


I 




0B69 


3C39 


430 


Id 


A, IdASIHl 


0B6B 


3AA1 


431 


out 


A, %OP01 


0BSD 


3C3A 


432 


Id 


a, ldAsm2 


0B6F 


3AA2 


433 


out 


A, %Op02 






434 






0B71 


3B26 


435 


s*t 


%op06,£ 


0B73 


3B5S 


436 


clr 


%©p0S, 1 






437 


1 




0B73 


3925 


438 


sst 


spuvsl, 2 






439 


1 




0B77 


6B89 


440 


b 


displ0 






441 


1 








442 


; Isd 'on* 





I * krytcin ready' o 



) ksy scan ready 
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POSE * 



LOC 


OBJ 


LINE 


SOURCE 


BTfl T IT MCMT 








1 






0B79 


3620 




di»pl4t 


or 


a, £10Q0b 


0B7B 


3F33 


449 
444 




•t 


*, dtsplw 


SB7D 


3C3B 


447 


f 


Id 


a, ld«s 11 


0B7F 


3AA1 


44* 




out 




ROM S 


>A6E NO. 46 ♦ 








0BS1 


3C3C 


449 




Id 


* v ldMlS 


0B63 


3AA2 


4S0 




out 


*, %oo02 






4S1 


1 






BBSS 


3B16 


492 




Mt 


%op06 v 1 


OB87 


3B66 


493 




elr 


%op06 v 2 






494 


I 










499 


1 










496 


1 return 








497 


1 










49B 


1 






0BB9 


2930 


499 
440 


dispiBi 


teen 


hl v di«pl 


0BBB 


47 


461 


1 


Id 


a, £h f 7 






462 


1 






BB6C 


36AF 


443 




diclr 


il, 101111b 


BB0E 


3C1C 


464 
469 


t 


Id 


*, oirb 


0B90 


13 


466 




xcn 


*t mir 


0B91 


3C32 


467 
466 




Id 


*t di»p* 


0B93 


2B 


469 


1 


roti 








470 


f 










471 




•nd 
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SYMBOL 



* 


COMMAS 


0013 


* 


COMMAH 


0015 


* 


DATA0L 


0080 


♦ 


DATA1H 


00S3 




DATA2L 




* 


DATA3H 


O0S7 


* 


DATA4L 


eeaa 


* 


DATACT 


0200 




DCM 


00FD 




DXSPA 


0032 


• 


DISPIW 


9034 




DISPL 


0030 




DISPL2 


0B2F 




DXSPL3 


OB4F 




EIRB 


00 1C 


* 


FLASH 


0350 


* 


INCDTM 


008B 


♦ 


REST 


0022 


* 


KEST1H 


0045 


* 


KEST1L 


0044 


* 


KEST3H 


0049 


* 


KEST3L 


004S 


* 


KEST5H 


0040 


* 


KEST5L 


004C 


* 


KEYND 


0029 


* 


KEYNN 


002A 


* 


KEYS 


0100 


* 


KEYSB 


0250 


* 


KEYTB 


00CB 


* 


LCI COT 


000D 




LDASM1* 


0039 




LDASM2 


003A 




LDATM1 


003S 




LDATM2 


0036 




LECOTW 


00SE 


* 


LEDD 


0310 


* 


LMAIN 


03E0 


* 


LREWO 


0E00 


* 


OVER3H 


0071 


* 


0VER2L 


0070 


* 


OVERL1 


0910 


* 


PAR ITT 


000C 


♦ 


READN 


0027 


* 


REMD0 


0060 


* 


REMD3 


0063 


♦ 


REMD4 


0064 


• 


REMD7 


00S7 


* 


REMQA 


006A 


* 


RKCE 


OO50 


* 


RNH 


006B 


* 


RWRPCH 


00CA 


* 


RWRPCL 


00C6 


* 


SPUCP 


0024' 


* 


SPUSH 


0003 


♦ 


SPUVDM 


0004 


* 


SPUVSH 


0000 


* 


SPU 


80FF 




SPWB 


00C7 


# 


TIMR2L 


00FB 


* 


T1MR2M 


00F9 


♦ 


TIttRLN 


00F4 


* 


TIMRLO 


0019 


• 


VLFC 


000A 


* 


VLFEC 


0016 


* 


VLFTH 


0007 


* 


VLFTL 


0006 


* 


VLFXL 


00S0 


• 


WARPCL 


00C4 


# 


WRITEN 


0025 
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PAGE 5 



TABLE 





COMMAL 


0014 


♦ 


DATA0H 


0081 


* 


DATA1L 


00 82 


* 


DATA2H 


0085 




DATA3L 


0086 


* 


DATA4H 


0089 


* 


DCH 


00FE 


♦ 


DCL 


00FC 


♦ 


DISPH 


0031 




DISPI0 


0B89 




DISPL0 


0B33 




DISPL1 


0B63 




DISPL4 


0B79 




DISPLW 


0033 


* 


INCOTH 


008C 


* 


INCOTL 


008A 


♦ 


KEST0H 


0043 


* 


KEST0L 


0042 


* 


KEST2H 


0047 


* 


KEST2L 


0046 


* 


KEST4H 


004B 


* 


KEST4L 


004A 


♦ 


KESTBH 


0021 


* 


KESTBL 


0020 


* 


KEYOO 


002B 


* 


KEYON 


002C 


* 


KEYSC 


000E 


* 


KEYT 


0300 




LDASL1 


003B 




LDA5L2 


003C 




LDATL1 


0037 




LDATL2 


0038 




LECOTH 


003F 




LECOTL 


0080 


* 


LI0VF1 


0600 


* 


LI0VF2 


0D00 


* 


LVLFEX 


0C00 


* 


0VER2A 


0O72 


* 


OVERA1 


0012 


* 


OVERH1 


0011 


* 


PARITY 


000B 


* 


READC 


0028 


* 


REMDi 


0061 


* 


REMD2 


0062 


♦ 


REMD5 


0065 


* 


REMD6 


0066 




REWOH 


0069 


♦ 


REMOL 


0066 


■» 


RNL • • 


006D 


* 


RNM 


006C 


* 


RWRPCM 


00C9 


* 


SERVRC 


000F 


♦ 


SPUSK 


0023 


♦ 


SPUSL 


0002 




SPUVSL 


0005 




SPUVUM 


0001 


*- 


TABLE 


0000 


* 


T1MR2H 


00FA 


* 


TIMRHN 


00F6 


* 


TIMRHO 


001B 


* 


TIMRMN 


00F5 


-» 


TIMRMO 


001 A 


* 


VLFRB 


0009 


* 


VLFTB 


0008 


* 


VLFXA # 


0052 


* 


VLFXH 


0051 


♦ 


WARPCW 


00C5 




WRITER 


0026 
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CP/M TLCS-47 ASSEMBLER V2. 2 



PAGE 



LOC OBJ 



LINE 



1 

a i 

* t 

9 I 

t I 

7 I 

• f 

9 I- 



SOURCE STATEMENT 



tablo 



7. 1983. 



(TMP4740P) 
rout in* 



ROM PA8E NO. S 



TOW S3EB 

0002 6CM 

08*4 SB 



6E0S 



«li«t 



27 | 



SB 

» 
3B | 

31 

3B | 
33 
34 
35 | 
36 
37 | 
3B 
3S f 
40 

♦1 I 
42 
43 | 



org 
b 



nop 

b 

b 

b 

b 



latin 



liovfl 
liovfZ 
ldisp 
Ir 
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PAGE 2 
SYMBOL TABLE 

LDISP 0BTO LI0VF1 LIOVF2 0DG0 LMAIN Q3E0 

LREMO OEM LVLFEX 

DEFINED 6 USER SYMBOL (Si 
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CP/hi TLCS-47 ASSEMBLER VS. 2 



K1 Kttm 



LOG OBJ 



LINE 
1 

a 

3 
4- 
9 
6 
7 
S 
9 



SOURCE STATEMENT 



liovf2. mi 




VI. 0 


<TMP4740P> 


7, 1983. 


n 


MIOt* C 


ran* 


routine 





tnolist 



•list 
86a | 



ROM PQSE NO. 32 



0D00 




269 




©rn, 


h* d00 






270 


t 










271 


1 










272 


1 










273 


1 push 


ragistar 








274 


t 










273 


t 






0000 


3F72 


276 




St 


a, ov«r2a 




44 


277 




Id 


a, £0100b 


0003 


13 


276 




xch 


a, sir 


0O04 


366F 


279 




■ ielr 


il t 101111b 


0D06 


2970 


260 




XCM 


hi, ovar21 






281 


It 










202 


1 1 


tiaar2 


stop 






203 


1 1 






0D08 


40 


234 




Id 


a, £0 


0D09 


3A8D 


ass 




out 


a, *opld 






286 


UtUlilinil IIH IMUMM! 






287 


niiMiiniiiiiiuiiniiH! 






288 












289 


u 


check 


Nl routina 


0O0B 


3CGB 


290 
291 


1 


Id 


a, rah 


0000 


01 


292 




cmpr 




0D0E 


6D43 


293 




b 


ram 100 






294 


* ( 










293 


i t 


Nl-1 








296 








0D10 


3BD0 


297 




tMtp 


%00, 1 


0012 


AT 


298 




b 


ram200 


start bit 














299 


i 










300 


ii 










301 


« 







I Nl was not 



; ehack por*t for* rvmot a 
% port was ' l f , it was not 
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CP/M TLCS-47 ASSEMBLER V2.S 



PAGE 



L.OC OBJ 


LINE 


SOURCE STATEMENT 


0D13 42 


302 




Id 


*,*2 


0014 3F6B 


303 




st 


Af rnh 




304 


1 








305 


1 


setting 


tim*r2 




306 




s«t 


%op06,0 


(8D18 4F 


307 




Id 






306 




St 


a, t ivr*2h 


0D1B 42 


309 




Id 


*,£h'd 




310 




St 


A* t inr2n 




31 1 




Id 




I0U Xl w* ™ D 


312 




St 






w -I w 


n 








314 




Id 




315 




out 


a, *opld 




316 


1 i 








317 


lit 


rttum 


rout ins 




318 


ii 




hi, ovsr21 




319 


rt?m300i 


xch 




320 




Id 


a, IWlllb 


0D27 36AF 


321 




diclr- 


il, 101111b 


0D29 13 


322 




xch 


a, sir 




323 




Id 


a, ov»r2* 




324 


If 






0D2C 3B46 


325 


clr 


*op06,0 


0D2E SB 


326 




rsti 






327 


1 








326 


II 






0D2F 39F0 


329 


rsm200i 


tMtp 


spuvsti, 3 


0O31 B3 


330 




b 


rsw210 




331 


1 






0032 A4 


332 




b 


rsm300 




333 


1 








334 


1 






0033 3B06 


335 


rsm210l 


sst 


%op«6,0 


0D35 4F 


336 




Id 


a,*h*f 


0D36 3FFA 


337 




St 


a, t i«r2h 


0038 45 


338 




Id 


a, £5 


0039 3FF9 


339 




St 


• T tinr2n 


0D3B 4£ 


340 




Id 


a,*h*s 


0D3C 3FF8 


341 




St 


a, ti**-21 




342 


It 






0D3E 48 


343 




Id 


0D3F 3R8D 


344 




out 


a, %opld 




345 


11 







I N2-2 



f tirnsr2 start 



I jump to i~»tui-n y-outin* 



ROM PRBE NO. 53 * 



0D41 6D24 



346 
347 
348 
349 
350 
351 
352 
353 



b r*m300 

M M U Ml M U U II Ml Ml I 

Minim im*im?tm i 
nmmmmummM 
t 

\ HI was not * 1* 

I 
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PAGE 3 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 


0043 


3C6B 


354 


rml0Oi 


Id 




0D45 


DO 


355 




empr 


* T C0 


0046 


0C 


356 








OD47 


92 


357 




b 


rral 10 


0048 


aa 


358 


r«10Q0i 


b 


r»1000 






359 


If 










360 


1 






0049 


40 


361 


rml20i 


Id 


a, £8 


0D4A 


3F6B 


362 




■t 


*, rnh 


0O4C 


3F6C 


363 




St 


a v i" win 


9D4E 


3FSD 


364 




»t 


a 1 ml 






365 


1 






0O80 


6D24 


366 




b 


r*m300 






367 


It 1 










368 


III 










369 


III 






0052 


39B0 


370 


r*ml 101 


t**« 


tpuvsh, . 


0054 


89 


371 




b 


rwml20 






372 


1 










373 


1 


d*t* 


cr**t rout 






374 


1 






0D5S 


3970 


375 




elr 


•puvsh, ■ 






376 


1 






0D57 


3952 


377 




elr 


spusl, 1 


> off 
















378 


1 






0059 


6024 


379 




b 


i*cni300 






360 


1 










381 




end 





I Fl w*a not * 1' 

I <kmy currently d«prr»s*«d 
I return 
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CP/M TLCS-47 ASSEMBLER VS. E 

PAGE 4 



SYMBOL VaBLE 



* 


COMMA© 


0013 


* 


COMMFC 


# 


DCH 


O0FE 


• 


DCL 


* 


DIBPH 


0031 


* 


DXSPIW 


* 


INCOTH 


003B 


» 


INCOTL 


* 


KEST0H 


0023 


KEST0L 


• 


KEST2H 


0027 


# 


KEST2L 


* 


KEST4H 


00EB 


* 


KEST4L 


* 


KEYND 


002C 


* 


KEYNN 


* 


KEYS 


0100 


* 


KEYSB 


* 


LCICQT 


000D 


* 


LDATL1 


.* 


LDATM2 


0036 


* 


LDISP 


* 


LECQTM 


003O 


* 


LI0VF1 


# 


LVLFEX 


0G00 




0VER2A 


* 


OVERA1 


0012 


* 


0VERH1 


* 


PARITY 


000B 




RE 1000 




REM 120 


0049 




REME00 


* 


REMD0 


0060 


* 


REMD1 


* 


REM04 


0064 


♦ 


REMD3 




REMOA 


006A 


* 


REMOH 




RNH 


006B 




RNL 


* 


RWRPCL 


00CB 


♦ 


RWRPCM 


* 


SPUSH 


0003 


* 


SPUSK 




SPUVSH 


0000 


* 


SPUVSL 


* 


SPWB 


00C7 


* 


TABLE 




TIMR2M 


00F9 


* 


TIMRHN 


♦ 


TIMRLO 


0019 


• 


TIMRMN 


* 


VDATAL 


0017 


* 


VLFC 


* 


VLFTB 


0008 


♦ VLFTH 


* 


VLFXH 


0051 


* 


VLFXL 



0019 


* 


COMM6R 


0014 


* 


OATACT 


0200 


00FC 


* 


DCM 


00FO 


* 


DZSPA 


0032 


0034 


* 


OISPL 


0030 


* 


DXSPLW 


0033 


0039 


* 


INCOTW 


003A 


* 


KEST 


0043 


0022 


* 


KEST1H 


0025 


* 


KEST1L 


0024 


0026 


* 


KEST3H 


0029 


* 


KEST3L 


0028 


002A 




KESTBH 


0041 


* 


KESTBL 


0040 


0020 


• 


KEYOD 


002E 


* 


KEYON 


002F 


02S0 


* 


KEYSC 


000E 


♦ 


KEYTB 


00CB 


0037 


• 


LDATL2 


0038 


* 


L0ATM1 


0035 


0B00 


♦ 


LECOTH 


003E 


♦ 


LcluTL 




0600 


* 


LMAZN 


03E0 


* 


LREMO 


0E00 


0072 


• 


□VER2H 


0071 




0VER2L 


0070 


0011 


* 


0VERL1 


0010 


♦ 


PARITT 


000C 


0046 




REM100 


0043 




REM! 10 


0D52 


OD2F 




REM210 


0033 




REM300 


0024 


0061 


* 


REM02 


0062 


* 


REMD3 


0063 


0063 


* 


REM06 


0066 


* 


REMD7 


0067 


0069 


♦ 


REMOL 


006S 


• 


RKCE 


0050 


0060 




RNM 


006C 


* 


RWRPCH 


00CA 


00C9 


♦ 


SERVRC 


000F 


* 


SPUCP 


0021 


0020 




SPUSL 


0002 


* 


SPUVOtt 


0004 


0005 


* 


SPUVUM 


0001 


• 


3PW 


00FF 


0000 




TIMR2H 


00FA 




TIMR2L 


00F8 


00F6 


* 


TIMRHO 


001B 


* 


TIMRLN 


O0F4 


00F3 


* 


T1MRM0 


001A 


* 


VDATAH 


0018 


000A 


♦ 


VLFEC 


0016 


♦ 


VLFRB 


0009 


0007 


* 


VLFTL 


0006 


* 


VLFXA 


0052 


0050 


* 


UARPCL 


00C4 


* 


WARPCM 


00C5 



DEFINED 



116 USER SYMBOL (S) 



191 

•H* ILEl ~DR0F7_RST : UEHAPm HEULE TT-paCK*Rr ; S041 Afumblir 
LOCATION OBJECT CODE LINE SOUFCE LINE 



0167237 



C 0003 * 



t "8041 * 



4 
5 

8 

1 0 
1 1 
12 
1 3 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 
27 
23 



** 3042 Drop Proc**5or Main Pout in* * 



:<<<:<<-:<:<:< 



' V > > - > > > 



•, \ \ 



>> 



R0 
R1 
R2 
R3 
R4 
F5 
R 6 



Using Register - - 
Bank 0 

— - General Register — Converter 

General Register —Used in drop poll map 

General Register — Converter 

Genelil Register — Converter , Soft counter 

General Register , RF cable switch C Store cabU num. 

Counter For count 04 CMD 



R7 










«; < < 


<<<<<<<<< Port 




PI 




<4> <3> <2> < 1 , •' 0. 


Subscriber Select 


PI 


«'7> 




Test switch Re*ct out 15* 


P4 


*C3* 


<2> < 1 > <0> 


Converter Control 


P5 




<2> <I> 


Drop ?can Switch ? 2 . ?• 1 ,30 


P5 


C4* 




VLF OUT 


P6 


^3> 


<2> < 1 > <0> 


Power Detect I 


P7 


c 1 > 




II 


P7 


, *3* 


:2> 


ECU Address 





29 


;CGDE 




nddr ess 


Coment 




pin out 


\000*> 


30 


D*T_1 


EQU 


0 0 0 01 00 1 E 


Tuning data 


' 1 ' 


Q 


1 


< 0 0 0 1 > 


31 


n*T_0 


EQU 


0 n n o 0 n'o t E 


Tuning dsta 


■ o ' 


O 


1 


< 0008> 


32 




EQU 


00 001 000E 


Clod da 1.5 


* I ' 


Q 


n 


<OO0A> 


33 


LODDri' 


EQU 


0 0 0 0 1 0 1 0B 


Load pulse 


data '1 * 


0 




• 00 04 > 


34 


PMPDTh 


EQU 


mo ooo i ooe 


Po •.•»•" off 




9 


4 


<&ooc> 


35 


pmrdt: 


EQU 


ooooi i ooe 


PO'*'«r on 




O 


4 


< 0003> 


36 


CA8L_ « 


EQU 


0000001 IB 


Cable Select 


H 


0 


3 


< 000B> 


37 


CmBL_B 


EQU 


00001 oi i e 


C*bl* Select 


B 


Q 




■f 00"D> 


38 




EQU 


00001 1 B 


Power check 




9 


«r 


<000t v 


3? 


CABLj: 


EQU 


oooooi i oe 


Cable Select 


c 


9 


6 


< 000E*' 


40 


CABL_T 


EQU 


noooi 1 1 0B 


Cable r-lect 


D 


1 1 





41 ; 

42 ; 

4 3 COUNT 



va liable 

EQU 3 



const ant 



1 ebe 1 





44 










45 


tDEVC^T 


EQU 


0OH 


* ['i^ice control 




4k 


i DSPtHT 


EQU 


01 H 


• V » •■»■ ic« dirDl 3 1 ' control 




47 


j$ETD~T 


EQU 


02H 


: Set dat* tc- device 




48 


:REtH'~T 


EQU 


03H 


: Re 3d data 




4? 




















50 


;LabeX 




head addesr 


■Comment 


< 0020> 


51 


PWRDET 


EQU 


2 OH 


; 01 Command 


< 0021 i 


52 


CHwMEL 


EQU 


21 H 


03 Command 


< 0024 > 


53 


SUBMES 


EQU 


24H 


04 Command SUB 


<0025> 


54 


SNPMES 


EQU 


25H 


04 Command 


< 002D > 


55 


SUBPWR 


EQU 


2DH 


05 Command 


< 002F> 


56 


3UBSWT 


EQU 


2FH 


06 Command 


<0031 > 


57 


DRPP0L 


EQU 


31 H 


07 Command 



APPENDIX B 



192 

FILE I 0R0P7_RST :UEH«PA HEWLETT-PHCKfiPD : 8041 ftsjsmbls 
LOCATION OBJECT CODE LINE SOURCE L I HE 



0167237 



<0038> 
<0Q36> 



DEVPQL 
39 F0P84 



E9U 
EQU 



38H 
56H 



OS Command 
34 Command 







60 
61 




ORG 


OH 




0000 


15 


62 




DIS 


I 


Diinablt e*t interrupt 


0001 


040? 


63 




JMP 


START 








64 




OPG 


3H 




0 0 03 


93 


65 




RETP 










66 


* 


ORG 


7H 








67 




JMP 


T IM INT 


: TIMER INT. 






68 














6? 




ORG 


09H 




0009 




70 


START : 








000? 


237F 


71 
72 




MOV 


A,#07PH 




0 0 OB 


39 


73 




OUTL 


F1 , A 


: PESET PULSE FHP PEP TFEPAL f*F0CE3 


OOOC 


23FF 


74 




MOV 


A, #0FFH 




000E 


39 


75 




OUTL 


PI , A 








76 


* 








00 OF 


F5 


77 




EN 


FLAGS 


: enable flags IBF OBF 


001 0 


fl5 


78 




CLR 


F1 


. ft — use for command header" »* A 


001 1 


35 


79 


START U : 


018 


T CUT I 




0012 


65 


SO 




STOP 


TCNT 








81 








^ » Initialize 






82 








; 04 command buffer clear 


0013 


B826 


S3 




MOV 


PO, #SHD«ES-M 




0015 


B040 


84 




MOV 


<?R0, #04 OH 








85 














86 








: 84 command buffer clear 


0017. 


B857 


87 




MOV 


RO, #F0R94+1 




0019 


BOFF 


38 




MOV 


<?RO, #0FFH 








89 


* 








00TB 


B81C 


90 




MOV 


P0.#0iCH 


. regiy^er bank 1 P4 


001D 


B031 


91 




MOV 


9P0, #DPPPOL 


^et- Drop poll map head address 






92 


; 






for interrupt imtiaJ start. 


001F 


B831 


93 




MOV 


RO, #DPPPOL 




0 021 


BB07 


94 




nov 


R3.#7 




0 023 


B OFF 


95 


IHILF 1 • 


MOV 


9P0 , #0FFH 


op Foil Map initialization. 


0023 


1 8 


96 




INC 


PO 




0 026 


EB23 


97 
98 




DOhC 


R3, INILF1 




0028 


B83S 


99 




MOV 


- 

P0,#DEVPOL 




002A 


BA06 


1 00 




MOV 


P2 .#»=. 




0 02C 


8B05 


101 


INILP2: 


MOV 


R3.#5 


Device Foil Map initi5iiZ3tion. 


0 02E 


BOFF 


1 02 


IN I LF3 : 


MOV 


0P?j # OFFH 




0030 


18 


1 03 




INC 


PO 




0 031 


EB2E 


1 04 




D JNZ 


R3,IHILP" 




0033 


EA2C 


1 05 




D JHZ 


R2,IMILP2 ; 








1 06 


r 








0035 


BF04 


1 07 




MOV 


R7,#04H 


Initialize address Peg aster. 






1 08 








for interrupt routine rtar 






1 09 










00" 


2304 


1 1 0 




MOV 


A,*PURDTC : 


All cover ter switch off 


0039 


14D2 


1 1 1 




CALL 


ALLCNT ; 




003B 


2303 


1 12 




MOV 


A,#CABL_A j 




0 03D 


14D2 


1 13 




CALL 


ALLCNT 








1 14 


* 


MOV 


A,tCABL_C 


C 1 ear Subscribe^ data 



i 



193 



0167237 



LOCATION OBJECT COCE LINE 



rOUrCE LIHE 



003F 5454 

0041 C3 

0042 230A 

0044 62 

0045 BD03 

0*4? £5 
0 048 43 



004? D676 
004B 7650 

Q04D 22 
Q04E 044? 

0 050 A5 

0051 22 

0052 AB 
0'J53 03F7 
0055 F649 
0 057 FB 

0053 035B 
005 A B3 

005B 64 
005C 66 
005D 63 
005E 6A 
005F 6C 
QOftO 6E 
00*1 70 
0062 72 
0*63 74 



0 064 
0066 
0 063 

0 06A 

006C 
0 06E 
0070 
0 072 
« 07 4 



048F 
0497 
044? 
04B4 
&4DA 
2**C 
044? 
Z47F 
I4D4 



CO 76 HS57 
0'.'* 1 ? p 0 
0'J79 F2S:4 
0 07B 54 38 
007D «4«? 



007" 



115 : 


CALL 


ALLCNT 


116 s 






1 17 


CALL 


IHX7_P 


IIS : 






1 19 


SEL 


RB6 


120 


MOV 


A.*01 0 


1Z1 


MOV 


T > A 


122 


MOV 


R3, *C0LJNT_R5 


123 ; 






124 


EN 


TCNTI 


125 


STRT 


CNT 



Power detect line Initialization 



Tuer counter set 01 Oh 



mrnmrn initialize end 



126 
127 



128 STAP.T2: 


JNIBF 


COHT1 


• IBF full *> 


1 29 


JF1 


STAR73 




130 ; 








131 START4 i 


IN 


A t DBB 


• Error Data Comming ignored 


132 


JMP 


ST ART2 


133 ; 






, pit i m*j citar 


134 START3; 


CLR 


r 1 


135 


IN 


A, DBB 


t Input Command 


136 


MOV 


R3 * A 




1 37 


ADO 


A #-9 


; If *nt*r comw-and is invalid one 


133 


JC 


START2 




1 39 


MOV 


A R3 


* 


14 0 


ADD 






141 




0)A 


• Estimate jump address 


142 ; 








143 COMMAND 


: DB 


COWO 


i 


1 44 


DB 


COM1 




145 


DB 


COM2 




146 


DB 


COM3 




147 


DB 


COM4 




146 


DB 


C0M5 


; 


14? 


DB 


COM 6 




150 


DB 


C0M7 




151 


DB 


COMB 




152 ; 








153 COMO; 


JMP 


RESET 


; reset command 


134 COH1 : 


JMP 


RPDL 


; read power detect line 


135 COM2: 


JMP 


START2 


: not *srign*d 


156 COM3: 


JMP 


CTFC 


: command tuner <requencv change 


137 COM4; 


JMP 


SM7D 


; send message to device response 


158 COM3 ! 


JMP 


SPC 


: #»jbrcr iver pow«r . cable control' 


159 COM* : 


•JMP 


S7AR72 


; not assigned 


160 COM" : 


JMP 


SDPS 


d-i-fine drop poll sequence 


161 COM? : 


JMP 


SDEPS 


; define device poll ?»qu*ns* 










16 7 j ■ S4 


Command 


rtspon** 




1 64 COUT 1 : 


MOV 


»0 . »F0P C; 4+ 1 


^4 commend o •". •: -J r •= d 


1 c-T 


MOV 


P . *P A 




t«>6 


J£7 


C0WT2 




i 67 




PESFS4 




16© 


.IMP 


STAFT2 " 





GT , ? 



. *■ ^ n ». cno» 



171 ?ThPT> 



Conmnd response 
MOV A, BOOH 



194 



01 67237 



FILE: Df»0P7_PST 
LOCATION OBJECT 

00*31 90 
0082 044* 

0084 B826 

0 036 FO 

0087 F249 

008? D27F 

009B 5410 

008D 0449 



008F BAOQ 
0091 BB01 
0093 34FC 
0093 041 1 



0 097 OE 
0098 33 OF 
0 09A AB 
009B OF 

009C 47 
009D 4B 
009E B820 

oorto AO 

00A1 BA01 
00ft 3 B802 

00A5 34FC 
00A7 HAS 
00A9 0449 



OOAB B820 

OOAt> FO 

0 0W£ 43C0 

OOP 9 A A 

OOP! 34C8 

0 0B3 83 



0 054 B821 
00B6 BB03 
OOPS 341 0 
0 06A 23FF 
OOBC DB 
OOBD C64D 

OOBF B821 

00C1 FO 

00C2 03FA 

0CC4 F649 



-UEHmPm HEMLFTT-P6CKOPD: 9041 Assent 1 e>* 
rnpE LINE SOV^-CE LIME 



1 72 




Mov- 


STS.A 


1 73 




a- 


START2 


1 74 






F0,*SNDME5+ 1 


173 


C0HT2 ■ 


nt? v 


176 




rtov 


A ♦ 9R0 


177 




J87 


START2 


1 7? 




JBS 


STARTS 


179 








130 




CALL 


RES 04 


181 








182 




JHP 


START2 


183 








184 


. ***** 


* ^r**** *************** 



181! 



. ***** *n 

186 PE9ET: 
187 
1 88 
189 
1 90 
191 



MOV 

nov 

CALL 
JMP 



R2, #0 0 
R3, *01 
RESOUT 
37ART0 



04 responst ii not exist, .return. 

n« response is not tt-Ut,rt«t rtatus t return. 

$*nd to fr»t*.ProC€S5Cf 

return main routine 

♦ ***. «-****+****.i-*'****++ + **^******* 
*********■•-****** ********* ****** 
Send resconf. " »> 0 " before re?et . 

««»»■ reset = £=3 " x 



i - Resd power detect line 



movd 


A,P6 


AHL 


Pl,*0FH 


MOV 


R3.A 


MOVD 


A, P7 


SWAP 


A 


OPL 


A.P3 


MOV 


RO,«FURDET 


MOV 


ARO.A 


MOV 


R2.401H 


MOV 


R3,#02H 


CALL 


RESOUT 


C*LL 


PS 


OMP 


START2 


MOV 


RO, tPWRDET 


MOV 


A.0RO 


ORL 


A,#1 1 00OO0OE 


MOV 


R2 . A 


CALL 


PURCHK 


RET 





192 PFDL: 
193 
194 
193 
196 : 
197 
193 
19* 
200 
201 
202 
203 ; 
204 

205 

206 

207 ; 

209 : 

20? PS: 

21 0 

21 1 

212 

213 

^14 • — ■• 

215 :«####*«««**«*##*###*********■*• 

216 : • Change Tuner Frequenc- Chang* 

217 : 

219 CTFC: HOV 

219 »OV 

£20 CALL 

221 «0V 

222 XRL 

223 & 

224 ; 



? Read ECU Address > 

power detect 3 2 10 



power detect -* 
rt ECU Address 

}4 — — power det • 



2 but* send to data processor 

Send to Dit3_Proc»iror 
Call subscriber* power check 
< set po»«er detect lin« all high^ 



f riJ i t subscri ber power on 
. For Subscriber thet po"er«d off 



R 0 , #CHAHEL 
R3,«03H 
INPCOM 
A, tOFFH 
A,R3 
START 4 



Stored M & ? * converter number 
Er( ^ or - input d»t* is invalid one. 



223 
226 
227 

228 



MOV 
MOV 
ADD 
JC 



RO,«CHAHEL 
ft . GRO 
A,#-06H 
START2 



Error - Drop number is in-./alid. 



FILE: DR0F7_RST 
LOCATION OBJECT 



tUEHAPA 
CODE LINE 



195 

HEMLET T-PACKAPC* : 8041 Aarembler 
SOURCE LIME 







22? 








0OC6 


3466 


230 




CALL 


TUNEP 


0 0C8 


BA03 


231 




MOV 


P2,#03H 


0 OCA 


BB02 


232 




riov 


P3,«02H 


OOCC 


B82I 


233 




MOV 


R0, "CHANEL 






234 








QOCE 


34FC 


235 




CALL 


PES0UT 






236 








ODD 0 


044? 


237 




JMP 


STAPT2 






238 












239 


















0002 


3C 


24 0 


ALLLHT: 


novo 


P4,A 


0 0D3 


BAC 0 


24 I 




MOV 


R2,»QC0H 


0005 


54AE 


242 




CALL 


SELECT 


0OD7 


63 


243 




PET 








244 


: tt« ««##«# «•*##»«*«#*«*«*«« 






245 


• t 


Send Message to Device 


00 OB 


544C 


246 


F IND?* : 


VnWL 




BOOR 


B826 


247 


?MTD : 


MOV 




OODC 


FO 


243 




MOV 


A, 9P0 


OODD 


F2D8 


24? 




J87 


F I NDS4 


OODF 


D2E3 


Z5 0 


SMTO 0 : 


•JB6 


SMTO 1 


00E1 


54 1 D 


25 1 




tflLu 


RES 04 


P0E3 


23 1 0 


252 
253 


SMTD 1 i 


MOV 






7 V 


254 




nyv 




00E6 


C8 


255 




Pet 


D ft 


nnr? 

UVf r 


PR ft* 






MOV 






54 1 0 


257 




CALL 


INPCOM 




FB 


258 




MOV 


A,P3 


OOEC 


D3FF 


259 




XRL 


A . * 0FFH 


OOEE 


C64D 


260 




J" 


STAPT4 














0 OF 0 


BS26 


262 




MOV 


PC ,#SNDMES+1 


U UP & 


r u 






MOV 


A.9P0 


uuro 


AD 

HD 


fc04 




MOV 


R3 , A 






265 








U UP 4 








ADD 


A,«-7H 


0 OF6 


t H 






JNC 


SMTD4 


0 0K8 


24 3" 


26B 




JMP 


SMTD2 






26? 








0 OFA 


1 8 


270 


SHTD4; 


INC 


PC 


POFB 


54 1 0 


271 




CALL 


INPCOM 


OOFD 


FP 


272 
273 




nov 


a,R3 


OOFE 


D3FF 


274 




XRL 


Ai •0FFH 


01 00 


C67A 


275 




J2 


START7 






276 


















ce»Mnd set r«?ut 


01 02 


B827 


278 




MOV 


RO , #SNDMES. + : 


01 04 


B924 


27? 




MOV 


R1 .HSUBME3 


01 06 


FO 


280 




MOV 


A, ORG 


01 07 


53F8 


281 




ani: 


A,«0F8H 


01 09 


77 


282 




RR 


A 


01 OA 


77 


283 




RP 


A 


01 OB 


77 


234 




RR 


A 


01 OC 


AA 


2S5 




MOV 


R2 , A 



0167237 



Charting freouencv 

Send to Data_ Proctjfor 
return main rout int. 

Select 6 subscriber 



if $4 CHD ixut j thtn rend it 



to C'Sti p»-oc 



See that buffer for 04 command is *mp+" 
if buffer a* full. then this routine nait 

for rending to device by int. rout in 
Send 04 response to Data Proc«j*or 

Set 04 command bus" 

input Z b«t* < device IP , E-VTE COUNT '» 



See the number* of rend bvtes 

for at a processor 



If BYTE COUNT is greater than 6 

then. input data was aborted 
abort command f illigaJ return > 

input message data 



command . addrts? 

:ub. **ss*oe for intr. routine 



196 



FILE: DR0P7_PSTiUEHAFA 
LOCATION OBJECT CODE LINE 



0! OD 
01 OF 
01 1 1 
6112 
Ot 13 
01 1 4 
01 16 
01 1 7 
01 18 
0119 
01 IB 
01 ID 
01 IE 



D31F 

C62D 

FA 

97 

67 

033C 

A3 

A1 

FA 

1231 

23 OF 

51 

A1 



OT IF BS26 

0121 FO 

0122 43C0 
0124 AO 



0123 FD 
0126 962 A 
0128 BD04 
01 2A CD 



012B 0449 

012D B102 
0t2F 24 IF 
0131 23F0 

0133 31 

0134 47 
0133 A I 
0136 241F 

0138 B040 
01 '5A 0449 



01 3C 
01 3D 
013E 
013F 
0140 
0141 
0142 
0143 
0144 



23 
22 
22 
21 
32 
32 
1 1 
1 1 
1 1 



HEWLETT -PACK ARC' : 
SOURCE LINE 



8 041 ftfjtmbl«r 



0167237 



296 


XRL 


A , * 1 FH 


237 




EXPAND 


•>oe 


MOV 


A , R2 


299 


CLR 


C 


29 0 


RRC 


A 


291 


ADD 


A/ #FNCTBL 


292 


novp 


fi,9* 


293 


MOV 


<?R 1 > A 


294 


MOV 


A,R2 


293 


JBO 


ODDFHC 


296 


MOV 


A,#0FH 


297 


ANL 


A,9P1 


29? 


MOV 


»R1 , A 



299 ; 

300 ; 

301 SUBCOM: 
302 

303 
3 04 

305 ; 

306 ; 

307 i 
3 03 
309 
31 0 

311 SET_f>5: 

312 ; 

313 ; 
314 
313 ; 

316 EXPAND: 
317 

318 ODDFHC; 

319 

320 

321 

322 

323 ; 

324 5MTD2 : 
325 

326 
327 
328 
329 
330 
331 
332 
333 
334 FNCTBL 
333 
336 
337 
338 
339 
34 0 
341 
342 



MOV R0,#SNDMES+1 

MOV A,<?R0 

ORL A,#0C0H 

MOV f?R9,A 



Set *4 Buffer full < active 



count down R5 < Count t i me which 04 com^nd ocured 

MOV A,P? 
ONZ SET_R3 

MOV R5,#C0UNT_F.5+1 : 

DEC P5 s 



JMP 

MOV 

JMP 

MOV 

ANL 

SUAP 

MOV 

JMP 

MOV 
.JMP 



START2 

5P1 . *02H 
SUBCOM 
fl,*0F0H 
A , SRI 
A 

f?R1 >A 
SUBCOM 

8F0,#40H 
START2 



-p»nd command is f i"«d 
send to device 



Set status 



buffer «mpt-« 



Kind of function define table 
number of command are as folloM- 

1 device contorl 

2 send device data 

3 read device information 



DB 


23H 


1 , 0 


DB 


22H 


3.2 


DB 


22H 


r 3,4 


DB 


2IH 


7,6 


DB 


32H 


9,8 


DB 


32H 


B, A 


DB 


1 1H 


D.C 


DB 


1 1H 


' F,E 


DB 


1 1H 


; 11,10 



command number 



Speci f led 



device control 



197 



PILE'. DROPr"_RST :UEHflP& HE'JLETT-PftCKfiPD : SO*! ftss«mbl«r 



0167237 



LOCATION OBJECT CODE LINE 



SOURCE LIME 



01 45 
0146 
0147 
0148 
01 49 
01 4ft 
01 4B 



22 
22 
22 
22 
33 
33 
33 



014C B82D 
014E BB01 
0150 541 0 

01552 FB 
0153 03FF 
0135 C67A 

0157 B82D 
0159 FO 
015A 5307 
OISC AB 
015D AC 
015E FO 
015F F272 

0161 54BC 



0163 

0163 FC 

0164 AB 

0165 FO 

0166 D276 

0168 54C0 
016A 

01 6A BA05 
016C BB02 
01 6E 34FC 
0170 0449 



0172 
0174 



54B4 

2463 



0176 54C*» 
0178 246A 



017A 044D 



017C BBFF 



343 
344 
345 
346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

373 

379 

380 

381 

382 

333 

334 

355 

336 

337 

388 

389 

39 0 

391 

392 

393 

394 

395 

396 

397 

398 

399 



DP 


22H 


13,12 


08 


22H 


15, 14 


OB 


22H 


' 17.16 


DB 


22H 


; 19,18 


OB 


33H 


: IB, 1 A 


DB 


33H 


: 10, IC 


OB 


33H 


f IF, IE 



send data n to device 
n « 1 to 5 



read device information 



other send data 
Subscrivtr power control & Subrcriver Switch Control 



««»»*««»*«##«* 



5PC: 



5PC1 : 



3PCC0M: 



5SC0 j 
SSCCOI* : 



SPCO: 



SSC1 : 



START7 ; 



MOV 
MOV 
CALL 

MOV 
XRL 
JZ 

MOV 
MOV 
mHL 
MOV 
MOV 
MOV 
JB7 

CALL 



MOV 
MOV 
MOV 
JB6 

CALL 



MOV 
MOV 
CALL 
0MP 

CALL 
•J MP 

CALL 
JMP 



JMP 



R0,#5UBPWR 

R3,»01H 

INPCOM 

A,P3 

A , # OFFH 

START7 

R0,#SUBPMP 

A . 9RO 

A j #07H 

R3, A 

R4 , A 

A t <?R0 

SPCO 

PWROFF 



A , P4 
R3, A 
A , 9R0 
SSCI 

CABLEA 



PC, *05H- 
R3, i02H 

RESOUT 
START2 

PWROH 
SPCCOM 

CABLEB 
SSCCOM 



input 

Check Error indicater. 



Or op Number 

bit 7 equal 



1- power on 0- power o+f 



Restore Converter Number 



bit 6 equal 1 - jel , 
0- ?el 



Send response " 05 
pt) — suspmr 



cable A 
cable B 



START4 ; 
;*«*««###*#*#####*#««#####*#««#« 

; ** Oefine Orop Poll Sequence 



CHGFAL : 



MOV 



R3 / # OFFH 



198 

FH„E i r>PQPT_P5T :UEHAPft HE^LE tt -puCK^PD t 3 04 1 Aif*mM*r 
LOCATION OBJECT CODE LINE SOURCE L I HE 



017E 


83 


' 400 




RET 








401 


: 






017F 


B831 


402 




nov 


R0,#DFPFOL 


0181 


EB03 


403 




MOV 


P3, #03 






404 


; 






0133 


3494 


405 




CALL 


CHANGE 






406 


; 






0185 


FB 


407 




nov 


A,R3 


01 ©6 


D3FF 


408 




XRL 


A,#0FFH 


0188 


C67A 


409 




JZ 


START7 






41 0 


; 






01 8A 


BP07 


41 1 




nov 


R2 , #07H 


01 8C 


BB01 


412 




nov 


R3 , #0 1 H 


018E 


34FC 


413 




CALL 


RESOUT 


0190 


044? 


414 




JT1P 


START2 






415 


: 






0192 


0450 


416 


START?: 


JMP 


START3 






417 


; 






01 24 


D6?4 


418 


CHANGE : 


JHIBF 


CHANGE 


0196 


767C 


419 




JF1 


CHGFAL 


0198 


22 


420 




IN 


A.DBB 


01?? 


AO 


421 




nov 


f?R0 , A 


01 9A 


72B5 


422 




JB3 


NOPOL 






423 


5 






01 ?c 


47 


424 


RETPOL * 


SWAP 


A 


01 9D 


18 


425 




INC 


RO 


01 9E 


AO 


426 




nov 


©F 0 , A 






427 


; 






01 9F 


18 


428 




INC 


RO 


01 AO 


EB94 


429 






R3. CHANGE 






430 


; 






01 A2 


D6A2 


431 


FOLI10D; 


JNIBF 


POLnOD 


01 A4 


767C 


432 




JFI 


CHGFftL 


01 A6 


22 


433 




IN 


A,DBB 






434 


; 






01 A7 


2A 


435 




XCH 


A,R2 


01A8 


B?3i 


436 




MOV 


R1 ,#DRPPOL 


01AA 


F1 


. 437 




MOV 


A,<?P1 




AO 


438 




MOV 


9P0, A 


OlrtC 


2R 


43? 




"CH 


A,R2 






440 






* 


01 AD 


34C? 


441 




CALL 


SETP7 






442 








01 AF 


C8 


443 




DEC 


PO 


01 BO 


FO 


444 




MOV 


A, 5RO 


01B1 


4330 


445 




ORL 


A.#S0H 


01B3 


AO 


446 




MOV 


(?RO . A 






447 








01B4 


33 


448 


CHGEND : 


RET 








449 












450 








01B5 


2A 


451 


HOPOL: 


XCH 


A,R2 


01B6 


FB 


452 




MOV 


A,R3 


01 ti7 


0303 


453 




XRL 


A,#03H 


01B? 


ceci 


454 




JZ 


PETSTP 






455 








01BB 


C8 


436 




DEC 


RO 



199 

FILEi DR0P7_RST : UEMftPO HE«.'L ETT-PUCKSRC : 5041 ASf«mM%r 



0167237 



LOCATION OBJECT CODE LINE 



•SOURCE LINE 



0 1 BC F 0 


^ O r 




nov 


A , PRO 








ORL 


A, #3 OH 


01BF AO 






MOV 


9R0, A 




*t 9 U 


i 






01 CP 18 


*B 1 




I NC 


R0 




462 








01 CI 2A 


4*3 


PFTtTP • 


XCH 


A, R2 


ft 4 % jap 

01 C* 249C 


4o4 




jmp 


RETPOL 




4655 


J 








466 








01 C4 F 1 


*»& » 




nov 


A / ?P 1 


01 C5 53DF 


468 




ANL 


A,*1 1 01 1 1 1 tl 


01C7 A1 


46 9 




Mn«i 

11 U " 


i?R 1 . A 


01 C8 33 


470 










471 








C1C9 D3FF 


472 


SETP7 ; 


XRL 


A , t* 0FFH 


01CB B91F 


4 i 3 




MOV 


ri ,#31 


01 CD 96C4 


4 *• 4 




,INZ 


RNDPBN 




Hi 5 








01CF F1 


j «y ^ 




MOV 


A,I?PJ 


01 DO 4320 


477 




ORL 


A,*001 00000 


0 1 D2 A 1 


j — o 




MOV 


9R1 , A 


01D3 83 


j 7Q 
*♦ i 7 




RET 






480 










431 










432 










433 






484 




Def in* 


Device Po 




485 








01D4 D6D4 


436 


SDEP$i 


JNIBF 


SPEPS 


0106 76FA 


437 




JF1 


STARTS 


01D8 B838 


433 




nov 


R0,#DEVPOL 


01 DA 22 


439 




IN 


A , DBB 


01DB 9307 


490 




ANL 


A,«07H 


01DD AB 


I 




MOV 


R3 . A 


01DE AC 






MOV 


R4 , A 


01 OF C6E7 


493 






5DEPS1 












0 \ E 1 PS 


49? 


SDEPSC : 


MOV 


A,P0 


01E2 0307 


496 




ADD 


A,#n5H 


01E4 A3 


497 




MOV 


R0 . A 


01b*5 EBE1 


493 




D JNZ 


R3.SDEP3 0 




499 








01K7 BB05 


50 0 




MOV 


R3 , # 05H 


0 1 E9 54 1 t\ 


5 01 




CALL 


INPCOM 


01EB FB 


502 




MOV 


A,R3 


01EC D3FF 


5 03 




XRL 


A, #0FFH 


01EE C6FA 


5 04 




JZ 


STARTS 




505 








0IF0 BAOS 


506 




MOV 


R2,#03H 


01K2 8B02 


5 07 




MOV 


R3, »02H 


01F4 B804 


503 




MOV 


R0, #04H 


01F6 34FC 


509 




CALL 


RESOUT 


01 FS 0449 


51 0 




JMP 


STARTS 




51 1 








01 FA 044D 


512 


STARTS: 


..IMP 


START4 




513 


: **##«#«******#«*«#«#«###« 1M 



FILE J DR0P7_PST 
LOCATION OBJECT 



200 

UEHwPw HEWLETT-PACKARD : 5 nut A*r*mpi*r 
CODE LINE SOURCE LIME 



0167237 







31 4 




R«spons* Output 






01 FC 


86FC 


313 


RES OUT : 


JOBF 


RESOUT 






Check olut buffer full " 




0 1 FE 


95 


316 




CFL 


FO 










0 ! FF 


FA 


317 




MOV 


A,R2 










iT5 n n 


02 


3 1 8 




OUT 


DBB , A 






- ' r output . Command . . . • 








31 ? 
















u& y i 


C8 


52 0 




DEC 


R3 










02 02 


FB 


32 t 




MOV 


A, R3 










0203 


C60D 


522 
323 




JZ 


RESEND 






Command only 








524 


















86 03 


323 


RE :CNT : 


JOBF 


HESCNT 










0207 


83 


326 




CLP 


FO 










0203 


FO 


327 




MOV 


A,9R0 










020? 


02 


328 




OUT 


DBB . A 






, — * ■ output . data.... 




02 OA 


1 8 


32? 




INC 


PO 










02 OB 


EB OE 


53 0 




DJNZ 


R3..RESCK1 










020D 


83 


331 


RESEHD : 


RET 












020E 


44 03 


332 


PESCM1 : 


JMP 


PESCNT 














533 




















334 




















335 


; 


input 


command and 


data 








336 




















337 




PO 


responi-r 


Da 


t a head address 








538 




j>3 


B"tes of 


input data 




021 0 


D6 1 0 


539 


I HP COM : 


JNIBF 


INPCOM 










021 2 


76 1 A 


54 0 




•IF1 


IMPEND 






comming data 1 1 not a command 


0214 


22 


541 




IN 


Aj, DBB 










0215 


AO 


542 




MOV 


■?RO, A 






St*r£ Data 




021 6 


1 8 


543 




INC 


PO 










021 7 


EB1 0 


544 




DJNZ 


R3. INPCOM 










0219 


83 


545 




PET 












U*^ 1 n 


BBFF 


546 


IMPEND : 


MOV 


R3,#0FFH 






P3=nffh 




021 C 


83 


547 




PET 








da*- a < 3i lure 








548 


* 


















34? 




















550 




















551 


04 


respon* 


e output rout 


i n«~ 








532 




















353 


















F 0 


554 


PES 04 ; 


MOV 


A.5R0 - 










ft->tF 


C62F 


553 




J I 


SD1 






: error m-2 = = ag* 








356 




















55? 




ADD 


A, ii-7 














338 




JC 


S 04 END 














359 
















0220 


FO 


560 




MOV 


A, ARO 










0221 


03 03 


361 




ADD 


A j *03H 






: + Device ID command , FYTE 


COUNT 






562 
















0223 


AB 


563 


SD2: 


MOV 


R3 j, A 










0224 


BA04 


364 




MOV 


R2,#04H 










0226 


B825 


563 




MOV 


R0,#SHDMES 










0228 


34FC 


566 




CALL 


PESOUT 














567 
















022ft 


S826 


568 


S04EHD: 


MOV 


R0,#SNDMES+1 








022C 


B040 


569 




MOV 


i2RO,#4 0H 






: clear rt4 response for ne- t 


dat a:r 


0Z2E 


83 


370 




RET 













FILE: nP0P7_*ST rUEHAFft HEMLE T ? -F^f KAPIV : ? n 4i H?j*i»it-lc 



0167237 



LOCATION OBJECT CODE LIHE SOUPCE LINE 



37! : 
572 : 



022F 


to 


•J f -5 


S01 - 


MOV 


A • • 0 04M 




u^o * 




574 






•J MP 


SD2 


s % i». as & * *~* .1 t™ ."i tt\ tti a r\ I 

X J 1 11 Si O ^ — ' 'il III *3 I 1 1 J -■ 






















































"•77 
















3' O 












0233 




» -» o 


R£S_S4: 








0233 




U 






nuv 


oft tcnDO^ x i 




0233 


F 0 


38 1 






MOV 


A * J?P 0 




0236 


F247 


3S2 






JB7 


EN0 - _34 




023S 


C648 


583 
384 


RESP84: 


•JZ 


FS4F AL 


Lsll^d at main loop »" ,, nin*g. 






535 












02 3 Pi 


F 0 


536 






MOV 


A (?P 0 




0236 


0303 


337 






ADD 


A.. #03H 




023D 


A6 


3SS 






MOV 


R3 , w 


.-t-cr^ EVTE COUNT for 5^n,j 






585 














PR 


0 . V 


FA4EPP; 




K *} 








39 1 












023F 


BA84 








MOV 


















OP^TIIIT 


_ 






■ OA 












O Q W < 


J7S 


S34END * 


nuv 


oft Mcnco^i xi 






a no o 










\* r. ' j . W U C- H 


r*»set 34 comm-arid 


0247 


93 


397 


END 34* 


PET 










■ Afi 
















5r? 
















£ n ft 


F34FftL: 


MOV 


P3 > ♦ 04 


if VLF communication i? ^aile 






C it 1 

ts V 1 






J MP 




f end fchat condition to data pr* 
















024C 




603 


MATT $4: 








024C 


FD 


604 






MOV 


A.P5 




U£*>U 


t633 


O "5 






JNZ 


WAIT_END 


If P5 - 0 then ] nr.l- :?.4 b<J+*f-=r 


■ •jar 




6 06 






CttLL 


»ES_S4 


S»n*1 84 con>m3ri.j 


0.2*3 1 


BD03 


6 07 






MOV 


P5, #C0UNT_P5 


initial ir* P5 • counter 






AO 


WhIT end 








jo 




60? 






PET 










tin 
















til 


INIT P: 


MOV 


PC,#P».iPX.ET 






6 0C 0 


612 






MOV 


"»F0 . »0C«H 






1 4AB 








CALL 


P*r 


Call ?ubi"r 1 r - poi^r d € t ■£ t t 


025A 


33 


614 






PET 










615 
















616 
617 




• sssssss 


*=* Chingt Conv«r5-gr M1jrr.ir.5r *- r. b : * tirn sis;r= : = = 






618 












025B 


BAFE 


619 


B IT t EL : 


MOV 


P2,#0FEH 


P3: Dr*p or C.>nu £ r^ r M-Mn. 


023D 


FB 


620 






MOV 


A,P3 


PI"* Bit pattern - «-« c i •••• ^ Low 1 


025E 


C665 


621 






JZ 


COH0 


^ am : Converter 3 


0260 


FA 


622 






MOV 


A, P2 


1111 0111 B 


0261 


E7 


623 


TUHLP1 : 


PL 


A 




0262 


EB61 


624 






DJNZ 


F3,TUNLF1 




0264 


AA 


623 






MOV 






0265 


83 


626 


C0N0: 


PET 







627 ! 



0167237 

FILE: I>R0P7_PST :UEHAPA HEWLETT -PAC KftPD r 304! ftsiimbUr 
LOCATION OBJECT CODE LINE SOURCE LIME 







623 














629 








, 






630 






Chang* Turnr 








631 














672 


US £'3 


PftSIS 


ter 








633 


P0 




Indicate Ch3 n-n ** 1 


Command ■ 0" 7 coiti T, ^n'j 1 






634 






C o n **"E r t € t* *?' *2 1 1 c t 








635 














636 














637 














638 










0266 




639 TUNER : 


MOV 


R0.. tCHANEL 




0268 


r u 


64 0 




MOV 


A,9P0 : 


Dp n CAn-^r^r number 


0269 


AB 


641 
642 




MOV 


R3 . A 








643 
644 




CALL 


BITTEL : 




026C 


6823 


645 




MOV 


P0 „ #CHAHEL v 2 : 


'?R0 — Main Counter 2 bit-i 


026E 


6B02 


646 




MOV 


P3.*02 : 




54 8F 


647 TUHLP3: 


CALL 


DATOUT ; 


* 


0272 


EE70 


648 
649 




D J HZ 


P~,TUWLP3 




0274 


r V 


650 




MOV 


h.i?R0 


Hbo*** ori€ b i *■ in »?P rt 


0275 


E7 


651 




RL 


A - 




0276 


AO 


652 
653 


• 


t IvV 


AR 0 . A : 




0277 


C8 


654 




DEC 


P0 : 


flPO — Main Counter- H 


0278 


B808 


655 




Mn v 


P3 . OS : 




C27A 




656 


TUNLP2: 


CALL 


Da TOUT 




027C 


EB7 A 


657 
658 




D JHZ 


R3 - TUHLP2 




027E 


18 


659 




IMC 


P0 




027F 


8B05 


660 




MOV 


P3.*05 




U2o 1 




661 


T"NLP4 : 


CALL 


DhTOUT 


Swallow counter 




E?D£ 1 


662 
663 




D JN2 


R3.. TUNLP4 




028* 


230A 


664 




MOV 




cad pul;e 


0287 


54A5 


665 

666 






PULSE 




028? 


2301 


667 




nij v 


A . #DAT i*i ; 


r i*^c D 3 *" 3 


023B 


3C 


668 




M rt L. 1 Ti 






023C 


34AE 


669 




CALL 


SELECT : 




028E 


83 


670 




RET 






023F 




671 
672 


DATOUT : 




C i 




0290 


F 0 


673 




MOV 


A,l?P0 




0291 


F7 


674 


CICLE0: 


PLC 


A 




0292 


AO 


675 




MOV 


9RQ A 




0293 


2309 


676 




MOV 


A.#DAT_1 




0295 


3C 


677 




MOVD 


P4.A- 


Data Function r«t Data I 


0296 


F69B 


678 




JC 


DATA1 




025>8 


2307 


679 




MOV 


A,#07H 


if output data ir 0 


029A 


9C 


630 
681 




ANLD 


P4.H 


then invert 3 data 
that rficentrw outpu f *d' 


02?B 


FA 


682 


DATA1 : 


MOV 


A,R2 


1 set hi Oh 


029C 


39 


683 




OUTL 


PI . A : 




02?D 


23FF 


684 




MOV 


A,*0FFH : 





t 
! 

i 



F 
i 

! 



203 

FILE: DR0P7J»ST:«iemaM HEWLE T T-**CKAPD : 3 041 ftjf*«bl*r 
LOCATION OBJECT COt'E LIME *OUPCE LINE 



0167237 



029F 39 


683 




OUTL 


PI , A 




686 


; 






02AO 54A3 


687 




CALL 


CLOCK 




688 


; 






(j 2ft 2 83 


69? 




PET 






690 










691 


CLOCK : 


MOV 


A . HCLKDAT 


02A5 3C 


692 


PULSE: 


M0VD 


P4,H 


02A6 FA 


693 




nov 


A,P2 


02A7 39 


694 




OUTL 


P1 $ A 




693 




MOV 


A.3 0FFH 


02AA 39 


696 




OUTL 


PI , A 




697 


■ 






02AB 2307 


698 




MOV 


A , # 07H 


02AP 9C 


699 




hHLD 


P4, A 


02AE FA 


700 


SELECT ; 


MOV 


m , R2 


02AF 39 


701 




OUTL 


P1 ,* 


0230 23FF 


702 




MOV 


A , # OFFH 


0232 39 


703 




OUTL 


P1 , A 


u >^ o flo 


704 




RET' 






705 






Pc«M«r . C 5 b 1 •= 


02O4 230C 


706 


PMFOH : 


MOV 


A, #PMRDT1 


02B6 3C 


707 


C0HC0M * 


M0VD 


P4 , H 




708 








P237 545B 


"09 




CALL. 


BITSEL 




71 0 




CALL 


SELECT 


02BB 83 


71 1 




PET 


A,*tPWRC>T0 


02BC 23 04 


712 


PMPOFF ' 


MOV 


02BE 44B6 


713 




JMP 


COHCOM 




714 










715 


CA&LEA : 


MOV 


A j #CABL_A 


02C2 44B6 


"16 
717 




.JMP 


COMCOH 


02C4 230B 


715 


CABLES: 


MOV 


A , #CABL_B 


02C6 4486 


719 




JMP 


CONCOM 




720 








02C3 230D 


721 


PWFCHK 


MOV 


A f #E>ETDAT 


02CA 3C 


722 




novo 


P4 , A 


02CB 54AE 


723 




CALL 


SELECT 


D2CD 33 


724 




PET 






725 









Leu 



Cloc^ High 

c .*l*c* high 
S*l*ct lo'.« 

Cloct Um 

1* 1 ~c+ high 



check 



Select RF cable A 



r-elect PF cable B 



P-M-»*r Checi- 



Errors* 



1 204 

FU.EJ AKItSHICI ' ' HEWLETT— PACKARD : 8048 A«sembl«r 01 €7237 

LOCRTION OBJECT CODE LINE SOURCE LINE 



1 "3048 










2 jLast 


Vtr . < AKI > 






3 ; 






3 ; 






6 ; 










7 ; 




Drop Processor C 8 042 > 






8 J 

9 ; 




timer interrupt routine. ver 2.2.1 






10 












11 J 




C Hot ver. 3 + 04_An by Hideo S 


higihara 




12 














14 J 










13 ; 










16 


WW 


WWW 1 


% w W S N \ s w \ % s \ \ \ \ % % \ v. \ \ \ \ s X S W \ ' , \ s \ s v * \ \ \ s \ 


ww\w\ 


\w 


1 7 a 


W 








w 


18 , 


W 




- — Register bank 1 




W 


19 j 


W 








w 


20 i 


WWWWWWWAWWWW.WW.WW/ / A\WA\WAWWWWW\\ 


WSW'.W 


w\ 


21 > 


w 








w 


22 j 


w 


41 3ft 3fc 


R0 ; Working rcsifter i 




v * 


23 


w 








w 


24 


x\ 


* **** 


r?i j Working rssistcr • 


***** 


w 


23 


•SN 








w 


26 


! S\ 




K*. i Pata t oit > counter, 


***** 


w 


27 


! W 








w 


28 


: w 


He** 


R3 : Transmit or receive ddta buffer. 






29 


!SN 








w 


30 


f w 




R4 : Current access drop »ap address. 




w 


31 


: w 








w 


32 


! W 


***** 


R5 : Current access device map address 






33 


;S\ 










34 


! w 




R6 i VLF flags. 


*if( tf. ^tt 




35 


i W 








w 


36 


; W 




<bit0> * Error counter 0. 




w 


37 












38 


;S\ 




<bit*1 > « Error counter 1 . 




w 


39 


I W 










40 


i w 




<bit2> * Error counter 2. 




w 


41 


f W 








w 


42 


|S\ 




<bit3>* » Ho used. 






43 


ss\ 








w 


44 


; w 




b it.4 > » Ho used. 






45 


; w 








w 


46 


: W 




C bits > = No used. 




w 


47 


; ss 










48 


?SN 




<bit6> » RCK flag. 




w 


49 ;W 








w 


50 ;W 




< bit? > * Ho used. 




w 


51 jS\ 








w 


52 ;S\ 




R7 ; Polling flag 




w 


53 ;W 








w 


54 jS\ 




<bit0> * Return wait flag. 




w 


55 ;SN 








w 


56 


! W 




<bit1> « Ho request flag. 




w 


57 ;SS 








w 



I 

I 



! 

f 
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FILE: AKIiSHIGI HEWLETT-P ACKPRC' i 8048 Autftbiar 

LOCATION OBJECT CODE LINE SOURCE LINE 





58 


;\\ 




<bit2 > 


« Only 04 flag. \S 




39 








\ \ 




60 


;V% 




rbit3> 


« No u**d. W 




61 


JS\ 






W 




62 


;S\ 




Cbit4> 


■ R,R or priority f 1 *g< dev ice > . V\ 




63 


?\\ 






\\ 




64 


;nn 




<bit5> 


* R.R or priority flag-: drop >. 




65 


;\S 






\S 




66 






<bit6> 


■ First drop select flag. \\ 




67 


;\s 






\S 




68 


;\\ 




<bit7> 


« Response flag. W 




69 








V% 




70 






\ N. \ \ \ "\ W * . \ \ \ * . \ \ \ \ \ N \ *■* * . * . \ \ \ \ * , W *».* . W W \ \ s 




71 


; 










72 












73 




ORG 


07H 






f # 


* 










rs 


;333333333333333333333333333333EtEEttEE£EEECtEEEEEEEECECEtECCErEEE 




76 


; } 1 1 1 II M 1 M 11 1 I 1 1 I 1 1 1 1 1 I 1 M 1 t 1 M ! 1 1 M 1 M t I i II I M I 1 I f 1 1 1 1 t ! 1 1 II 1 i ! 




77 












78 


j 




TIMER INTERRUPT ROUTINE. 




79 












30 


; 1 1 1 M I 1 


MUM! 


II 11 1 1 M II 1 


1 ! 1 M il 1 1 1 1 1 II 1 1 II ! I M 1 I 1 M 1 M 1 1 II 1 1 II It 




81 










6400 


82 






JMP 


HETIT 




83 


§ 










84 


;333333333333333333333333333333EEtEEEEEEEEEECEEEEtCEECCEEEEECEtECC 




33 












36 












87 


; 




















<0024> 


39 


SDMSCK 


EQU 


24H 


:Submassagc for device response. 




90 








< Command only , WR or RD data. > 




91 


; 








<0025> 


92 


SDMSGH 


EQU 


23H 


i 04 command buffer C ID..? 




93 












94 










<0 026> 


95 


SDMSC1 


EQU 


26« 


: 04 command buffer bvte count . j 




96 


* 










97 










<002?> 


98 


SDriSGC 


EQU 


27M 


; 04 command buff * r • command. 




99 
1 00 


i 








<0031 > 


1 01 


DRMP4P0 


EQU 


31* 


iDr-op polling map * 2 . ^ 




1 02 












1 03 










<0036> 


1 04 


DRMAP5 


EQU 


36H 


iC'fOO polling map * 2.5 ^ 




1 05 


1 










1 06 










<0037 N 


107 


DRMfcPH 


EQU 


37H 


; Drop polling map < 2.H > 




1 08 












1 09 










<0038> 


1 1 0 


dvhi o 


EQU 


38H 


j Device polling map ( 1.0,0 J 




1 1 1 












1 12 










<003D> 


1 13 


HVM1 1 


EQU 


3DH 


r Device polling map '* 1.1.0 > 




1 14 
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LOCATION OBJECT CODE LINE SOUPCE LI HE 



0167237 



115 ; 

<0042> 1 16 DVM12 

117 ; 

118 ; 

<0047> 1 19 DVM t 3 

120 ; 

121 ; 

<004C> 122 DVM 1 4 

123 i 

124 ; 

<005t > 123 DVM 1 5 

126 i 

127 : 

<0 056> 123 RE84H 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



42H 



47H 



4CH 



31H 



56H 



129 } 

130 ; 

<0 057> 131 RE341 EQU 57H 

132 i 

133 ; 

<0053> 134 RE34C EQU 53H 

135 ; 

136 ; 

<0 05D> 137 TXBUF EQU SDH 

138 ; 

139 j 

<0 05E> 140 DEMAPO EQU 5EH 

141 ; 

142 ; 

<0065> 143 DEMAP7 EQU 65H 

144 ; 

145 ; 

<0067> 146 DEMAPH EQU 67H 

147 i 

148 ; 

<0068> 149 LAV1 EQU 63H 

150 ; 

151 ; 

<0069> 152 ANSPAR EQU 69H 

153 ; 

154 ; 

<006A> 155 POLING EQU 6AH 

156 ; 

157 ; 

<0 06E> 158 CNTBV EQU 6BH 

159 ; 

160 ; 

<0 06C> 161 SAVDRP EQU 6CH 

162 ; 

163 ; 

164 ; 

165 ; 

166 i 

167 ORG 

168 ; 

f £ |ttttHH*inHI*HNHi*MNHHMMllM«MV 



; Device polling map < 1,2.0 i 

; Device polling map •* 1.3.0 "> 

:D«vice polling map K 1.4.0 > 

: Device polling map < 1-5.0 j 

:84 command buffer ■ ID. j 

;34 command buffer byte count. ^ 

j84 command buffer c data 0 ," 1 

; Transmissive data buffer, 

; Device polling map < 2.N.0 ). 

j Device polling map < 2.N.7 

; Dew ice polling map < 2.N.H >. 

; Indirect addressing data buffer., 

: Par ltv flag . 



: Current access dev ice & drop 
number set buffer. 

;Eute counter for Rx or Tx . 



;0rop number save buffer. 



300H 



FILE t AKI:$HIGI 
LOCATION OBJECT CODE 

0300 2F 

0301 D5 

0302 0305 
0304 B3 



207 

HEWLETT-PACKARD: 8048 Assembler 
LINE SOURCE LINE 



0167237 



0305 2527292B2D 



030D 3537393B3D 



0315 4547494B4D 



031 D 5557595B5D 



0325 649A 



0327 64E3 



032? 64B5 



0328 64FE 



032D 6465 



SEL 

ADD 
JMPP 



INDIRECT ADDRESSING ROUTINE. ******************* 
fl,R7 Jumping addren set . 

RBI ; Register bank change. 

: Indirect addressing jump. 



A / MNEGI H 
9A 



NEGIH: DB 



DB 



DB 



DB 



INDIRECT ADDRESSING TABLE. 



AO, A1, A2, A3, A4, A3, A6, A7 



A3, B9,B1 0.C1I .C12,C13,C14,C15 



C16.C17.C1S.C19, DZ 0 , D2 1 , D22 . D22 



D24 , D25 , D26 .027, 022 , E29 , E30 , F3 I 



172 .***********« 

173 ; 

174 HETJT; XCH 

175 ; 
176 
177 i 
178 
179 
180 ; 
191 ; 

1 32 ; *^ 

183 ; 

184 ; 

185 ; 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
21 0 
21 I 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 



It I M I M M M M I M I! I M I I I I 1 1 M I I I I M 1 I I I 1 I 1 I I I M ! I I ! M I I I I M I I I 
tStttttSSSt JUMP TABLE FOR TIMER INTERRUPT . SSSSSSSSSSS* 
< INDEX > 
i t#03 



A2: 
A3: 

r ! 

; ! 
* i 

A4: 



JMP CPCMO 

I L.No 423 3 " 
JMP DWBO 

C L.No 519 3 
JMP ' MIGO :t#23 

C L.No 456 3 
JMP PALBO ; C#33 

C L.No 556 3 
JMP HTM I NT ;t#43 

£ L.No 355 3 



Conditional poll command 
set & start bit Tx routine 



Transmjjsiwc data Tv 
routine . 



Message indicator bit Tx 
routine . 



Last bit of tr3nsmissi^e 
data Tx routine, 



Drop selec+- start bit T» 
routine , 
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0167237 



HEWLETT-PACKARD : 8048 Assembler 
SOURCE LINE 



FILE I AKlrSHIGI 

LOCATION OBJECT CODE LINE 







229 


i 1 


032F 


84 1 A 


230 


A5 






231 


; I 






232 


; ! 






233 


/ I 


0331 


841 1 


234 


A6 






235 


' 1 






236 


} 1 






237 


i 1 


0333 


8439 


238 


A7 






239 


; I 






24 0 


; I 






24 1 


; j 


0335 


8422 


242 


A8 






243 


; 1 






244 


; f 






245 


r f 


0337 


C47F 


246 


B9 






247 


t 1 






248 


t \ 






249 


* 1 


0339 


A4E8 


25 0 


B1 






251 


J | 






252 


; I 






253 


* I 


033B 


843E 


254 


C1 






255 


; I 






256 


} I 






257 


; I 


033D 


84BB 


258 


C1 






259 


§ I 






26 0 


> | 






261 


; I 


033F 


8498 


262 


C 1 






263 


/ 1 






264 


; 1 






265 


i f 


0341 


84A2 


266 


C 1 






267 


; * 






268 


* 1 






269 




0343 


84DE 


27 0 


CI 






271 


' I 






272 


J I 






273 




0345 


A4AE 


274 


CI 






275 








276 








277 


* 1 


0347 


A43A 


273 


CI 






279 








230 


* 1 






281 


J 1 


0349 


A4BE 


282 


CI 






283 


/ I 






284 


} 1 






285 


$ 1 



JMP PARBT :C#53 



: Paritv bit Tx routine. 



Stop bit Tx routine. C1 > 



ACK receive. & ckeck 
routine . < 1 > 



RCK receive 5* check 
routine . 



ACK check 4 . 

•Cdisposal of 04 command. > 



04 command data Tx . 

£ disposal of 04 command. *• 



s Start bit Tx . 

< Rx routine . "> 

: Par i ty bit Rx . 

< Rx routine . > 



t T Start bit erase. 

Rx routine . > 



: Receivable data Px. 
< Rx routine . > 



: ACK bit Tx. C 1 ) 

< Rx rout i ne . > 



: Stop bit T* 6 . 

continue 34 command data R 



: HCK Tx . 

<Rx routine . > 



: Stop bit Tx 7. 

continue 04 command data R 



C L.N© 604 3 

JMP ST0P0 ;C#63 

C L.No 585 3 

JMP ACK1 ;C*73 

C L.No 655 3 

JMP RCK :r#83 

C L * No 624 3 

JMP ACK4 st #9 3 

C L.No 1456 3 

0: JMP COM04D ;C#103 

C L.No 1241 3 

1: JMP KEYDAY :C#I13 

C L.No 740 3 

2: JMP PftLK :C#123 

C L.No 814 3 

3j JMP RSTAT ;C#133 

I L.No 760 3 

t JMP PSSET ;t#143 

t L.No 730 3 

5: JMP PCKOT :C#153 

C L.No 355 3 

: JMP STGN34 ;C#163 

C L.No 1137 3 

f JMP NCKOT :C#173 

C L.No 999 3 

Si JMP STCH04 jE#133 

t L.No 1137 3 
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034B 




286 


C1 9 : 


JMP 




ACK3 








i I 














i 1 


r i 
I L 


Ho 


1 393 3 








J 1 












290 


02 0 J 


JMP 




COM 04 






1 


, i 
* \ 














* \ 




No 


1215 3 






& 7^ 


* 1 








mac 






t\*5 1 * 
DZt : 


JMP 




STER84 






£93 


* 1 












296 


* 1 


I u. 


NO 


922 3 






297 


; l 








033 1 


84F8 


298 


D22 : 


jmp 




STER04 






299 


; I 












300 


; 1 


I L. 


No 


900 3 






301 


i t 








0353 


A49A 


302 


D23: 


JflP 




STGR84 






303 


; 1 












3 04 


; 1 


C L . 


No 


1110 3 






305 


: 1 








0353 


A424 


306 


024 : 


JflP 




STCR04 






307 


; 1 












306 


; 1 


C L. 


No 


965 3 






309 


; 1 








0357 


84EC 


3 1 0 


D25 : 


JMP 




REPRX 






31 1 


; 1 












312 


; { 


C L. 


No 


878 3 






31 3 


; I 








035? 


A459 


314 


D26 : 


JMP 




LCIN 






315 


; f 












31 6 


j 1 


C L. 


No 


1 038 3 






317 


; 1 








0356 


E434 


31 3 


027 : 


JMP 




IDLINT 






319 


; 1 












320 


; 1 


£ L . 


No 


1684 3 






32 1 


; t 








ft 7 KP| 


E4 1 6 


322 


D28 : 


JflP 




DSCF84 








; i 












3Z4 


j l 


C L . 


No 


1629 3 








i 1 








0>3r 


E4i i 


326 


E2? : 


JMP 




DSF04C 






327 


; 1 














* \ 


C L. 


No 


1765 3 






329 


1 1 








v^o t 






E3C: 


JMP 




NDPS04 






33 1 


; 1 












332 


; ! 


C L. 


No 


1713 3 






333 


; 1 








0363 


64CE 


334 


F3I : 


JMP 




SMLINC 






335 


i 1 












336 


; 1 


C L . 


No 


492 3 






337 


; 1 












338 


; 1 












339 


; \ssst 


tssssststssssststs 






34 0 


; 1 












341 


M M M 1 1 1 1 1 1 1 1 m i 1 1 1 II n 






342 











: C#193 



i t#203 



;C#213 



; C*233 



i C#243 



:C*253 



: E#263 



: [#273 



; i »28 J 



; C#293 



: C#30] 



ACK check 3. 

<R*< routine. 



Start bit Tx . 

< 04 command . 



Stop bit Tx 3. 

disposal of 84 com error . 



Stop bit Tx 2. 

disposal of 04 com error. 



Stop bit Tx 5. 

84 con all ok & end. 



Stop bit T>? 4. 

04 com all ok & end. 



Stop bit Tx 1 . 
challenge once more. 



Last character indicator 
check . 



Wait routine for 34 com. 
< No 1 > 



Drop scan for 84 command. 
Drop scan for 04 command. 
Changing opreation to 34. 



t€St - tfiSt 



; C#31 3 : Life sample . 
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FILE! AKIfSHIGI HEWLETT-PACKARD s 3048 Asi«n>bi4r 01 €7237 

LOCAT ION OBJECT CODE LINE SOURCE LINE 











■ f • • •/ •/ •/ •/ *j m r V W • f * • ".* V "/ * * * * • 




■ •i>V> •»•»•»•»--•/•' »,• " • m r m r »^ •,•-„■ V 
.»Hiin(i'tniiii/iltii/t'><»'>'"»' , ' , ' , '"»' ,, »'"«'»'»"'»'"«" 






344 
















345 


; 


CONDITIONAL -ROLL . COND ITIONAL-POLL . CONDITI OHAL-POLL , 






346 
















347 










•>•,..•.-.».•.»,•»»»..•...—»•-«•••••'•••••*•'»*•»•>**••••*••**■"*»• 






348 


1 














349 


t 














35 0 


i 














351 




< 


DROP SELECT 


S. START BIT SET, > 






352 










#A4 






353 
















354 

•9mm 


; 










0365 


0 0 


356 


; 

MTMI NT ! 


NOP 






Detect service request 


0366 


266C 


r 




JNT0 


ETDSR 






358 
359 










from SPU . 






















7£ n 
U 










1 bit time counter fet & start. 


0363 


D40B 


OO 1 




CALL 


TSET1 




036A 


6489 


362 


NO 1 nHr' 


JMP 


DVMNS 




< no request 1 > 








r 






j 


















<; request ! > 


036C 


D40B 




CTTvCD « 

el U-sK : 


CALL 


TSET 1 




1 bit time counter set & start. 






~ £_ £ 

J 66 












03 6E 


8831 


•jr •> 

obf 




MOV 


R0, tfDRMAPO 


; D*"Op map set or not- . 


0370 


F0 


368 




MOV 


A, <?R0 






0371 


726A 


369 




JB3 


NOTMAP 










Or U 












0373 


F4B6 


■3*1 




CALL 


DEVCH 




Changing the device map. 






■7^ -5 
A 1 * 












0375 


BD5E 






MOV 


R5 i #DEMAP0 




First device select. 






374 
















375 


; 










0377 


FD 


376 


DMSRE i 


MOV 


A,R5 




Next device select. 


0378 


A8 






MOV 


R0 , A 






0379 


FO 


378 




MOV 


A,GR0 






037A 


B867 


379 




MOV 


RO , UDEMAPH 




Device map 1 -?et or not ^ 


037C 


AO 


^ 0 a 

J3U 




MOV 


(?R0 , A 






037D 


D3FF 


331 




XRL 


A , # 0FFH 






037F 


C639 


382 






DVMNS 










383 


* 














384 










< SCt * > 


038 1 


D422 


JOS 




CALL 


PARCLL 




Paritv flag cisar 






336 










& VLF f 1 ags clear , 


0383 


D4 1 4 


tJO f 




CALL 


VLFOO 




St irt bit "0" set . 






JOQ 














230 0 


389 




MOV 


A,#0 




:***NEXT CCPCMD3*** 


0387 


C4EF 


330 




JMP 


JMPR 


; RETP . 






391 


i 














392 










•* No request or not set. * * 


0389 


FF 


393 


DVMNS : 


MOV 


A,R7 




;Drop scan flag set. 


038A 


4302 


394 




ORL 


A,#02H 




03SC 


AF 


395 




MOV 


R7,A 










396 












03SD 


B4FF 


397 




CALL 


BCNT8C 




: 04 command set or not ? 


038F 


F293 


398 




UB7 


SF04D 






0391 


C4F2 


399 




JMP 


NTDRP 




i»; Not set 1 > 



1 

£ 



FILE: AKIiSHIGI 
LOCATION OBJECT CODE 



0393 FF 

0394 4304 
0396 AF 
039? E459 
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0399 38 



039A F3 
039B 3D 



039C D4 0B 



039E 
03A0 
03A1 
03A2 
Q3A4 
03A5 
03A7 
03«8 
07 Ah 



2399 

A3 

A9 

B867 
FO 

53 OF 
49 

BS5D 
AO 



03AB 

03AD B007 

03AF D4 14 

03R1 2302 
03B3 C4EF 



400 ; 

401 ; 

402 SF04D: 
403 

404 
403 
406 ; 
4 07 
403 
4 09 
41 0 
41 1 
412 
413 
414 
415 
416 
417 ; | 
413 CPCOM: 
419 ; | 
420 
421 
422 
423 
424 CPCMO: 
425 

426 ; 

427 r 
423 
429 ; 
430 
431 
*32 

4 33 
434 
435 
436 
437 
436 
439 ; 
440 
441 
442 ; 
443 
444 ; 
445 
446 
447 
443 
449 
450 
451 
452 
433 
454 
453 
456 



MOV 
ORL 
MOV 
JMP 



A,R7 
A . # 04H 
R7 , A 
INT04S 



Disposal of 04 command . 
***NEXT I COM 041*** 



* n » h it ti t 



CONDITIONAL POLL COMMAND SET START BIT SET. 



»l » » I I I 1 II I I I I I i M | | | I I | | | | | | | i I | I | | || | 1 || | | | | | | | | | | | | || ,, , , ,, | , j 



De 



53H 



H I I I I II M M II I I I M I I II Ml III M I I | I I | | | | | Ml IN MM I I | INI I I I I I 



! ! 



MOV 
MOVD 



A,R0 
P5 , A 



:St*rt bit trans. 



CALL 

MOV 

MOVP 

MOV 

MOV 

MOV 

ANL 

ORL 

MOV 

MOV 

MOV 
MOV 

CALL 

MOV 
JMP 



TSET1 

A,#CPCGM 
A , 9A 
RI , A 

R0,#DEMAPH 
A.9R0 
A.#0FH 
A , R 1 

RO, #TXBUF 
<?P0. A 

R0,#LAV1 

eRo, #7 
VLFOO 

a , m . 

JMPP- 



:1 bit tin 



counter set & start. 



:Conditional poll command ret . 
:C Tranrmisrsi v€ data set. } 

:C#TXBUF3 ' conditional poll 

: command + d£\'ic* addrtss. 



: Indirect addressing buff*r 

:MI bit "0 M . 

; ***HEXT C MI 00 3 *** 
:PETR. 

I II It It (t I. It H H II tl « ■* H ti t| ). || „ u II II H »l II || « tt |. „ „ 



MESSAGE INDICATOR BIT Tx 



212 



0167237 



FILE: AKItSHIGI HEWLETT-PACKARD* 
LOCATION OBJECT CODE LINE SOURCE LINE 



035? F8 
03B6 3D 



03R7 D40F 

03B9 BS5D 
03BB FO 
G3BC 67 
03BD AB 
G3BE F6C4 

03CO D4U 



03C2 64C3 
03C4 D429 

03C6 D41B 

03CS BA07 

03CA 23 IF 
03CC C4EF 



03CE 00 
03CF 36D9 

03D1 D4 0F 

03D3 FE 
03D4 431 0 
03O* AE 
03D7 64DF 

03D9 D40F 

03DB FE 
03DC 53EF 
03DE AE 

03DF 2301 
03E1 C4EF 



437 MIOD: 
458 

459 ; 

460 : 
461 
462 : 
463 
464 
463 
466 
467 
468 ; 
469 
47 0 ; 
471 ; 
472 

473 ; 

474 VLFD1 : 

475 ; 

476 ; 
477 

478 ; 

479 MIOOE: 

480 ; 
481 
482 
483 ; 
434 ; 
485 



MOV 
MOVD 



8048 Assembler 



A,R0 
P5 * A 



:MI bit trans. 



CALL 

MOV 
MOV 
RRC 
MOV 
JC 

CALL 



JMP 
CALL 

CALL 
MOV 

Hov 

JMP 



TSET05 

RO, HTXBUF 

A,9PO 

A 

R3,A 
VLFD1 

VLFOO 



MIOOE 
PALAN 

VLF01 
R2,#07H 

A, #31 

JMPR 



M bit time counter ret « start. 

:A* — CTXBUF] 

; Rotate right. 

:Cy=l y 

:< Carry * 0) 

TransiRissive data = 0 sst . 

i < Carry * 1 > 
Parity analyse. 

: Trans-missive data * '1* set. 

;Bit counter set. 

;i**NEXT CSMLING3*** *- £ %J&b 

: RE TP . 



436 










437 










488 






< LIFE 


SAMPLE . > 

#F31 












491 










492 
493 


SMLINC: 


NOP 




;exist the bad Device on 


494 
495 
496 




JT0 


SMLOK 


i this cable ? 




CALL 


TSET03 


;< Error ! ) 


497 








HaH bit ti*e counter =et 


498 




MOV 


A,R6 


■ start. 


4 99 




ORL 


A,#1 OH 




500 




MOV 


R6j A 




501 




JMP 


DUBOJP 




302 










503 


SMLOK : 


CALL 


T SET 05 


;<Ok !) 


504 


; 






Half bit time counter set ?« 


505 




MOV 


A,R6 


f tart . 


506 




ANL 


A , #0EFH 




507 




MOV 


R6,A 




508 








■ tr^HEXT CDWBOJ*** 


509 


DWBOJPi 


MOV 


A,#1 


51 0 




JMP 


JMPR 


RETR . 


31 1 










512 
313 


, M H M M H M 




t*MMWMMMMt*MllltHH 
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FILE ! AKIiSHlGI 
LOCATION OBJECT 



HEWLETT-PACKARD : 
CODE LINE 30UPCE LINE 



514 
515 
516 
517 



8046 Afi«mbltr 



03E3 F8 
03E4 3D 



C3E5 D4 0B 



03E7 
03E8 
03E9 
03EA 

C3EC 

03EE 

03F0 

03F2 

03F4 

03F6 
C3F3 



FB 
67 
AB 

F6F0 

D414 

64F4 

D429 

D41B 

EAFA 

2303 
C4EF 



03FA 2301 
03FC C4EF 



3 BIT DATh T*. 



#A1 



n n »i H m » 



t H H ft M « It * 



I H M H II f| H II I 



518 

519 ; 

520 OWBO: 
521 

522 ; 

523 ; 
524 
525 ; 
526 
527 
523 
529 
530 ; 
531 
532 ; 
333 
534 
535 VLFD2: 
536 
537 
533 
539 DWBOC: 
54 0 
541 

542 

543 ; 

544 ; 

545 DMBOE: 
546 

547 
548 
549 
550 
551 
552 
553 



MOV 
MOVD 



A,R0 
P5 , A 



t Tr ansroi :s i we data trans. 



CALL 

I10V 
RRC 
MOV 
JC 

CALL 

JMP 

CALL 

CALL 

DUNZ 

MOV 
JMP 



MOV 
JMP 



TSET1 

A,R3 
A 

R3,A 
VLFD2 

-VLFO0 

DUBOC 

PALAN 

VLF0 1 

R2,DUB0E 

A, #3 

JMPR 



A,*1 
JMPR 



:1 bit time counter set & start, 
; Pot ate right. 

:Cv « 1 ? 

:Ne;ct transmifsive data * '0' set. 



:Ne>-t transmissiwr data * 

:Paritu flag set. 

: Transm issi we data end ° 
C end ! > 

i***next cpalan:*** 

: RETR . 

< not end 1 > 
. #**MEXT I DWBO 3 *** 
: RETR . 



l * set . 



< LAST C-ATA Tx. 







554 






(HMMMHMMMIIMM" 








555 














556 












F8 


557 


PflLBO: 


MOV 


A,R0 


:Last data trans. 


03FF 


3D 


558 




MOVD 


P5 4 A 








559 














560 










0400 


D40B 


561 




CALL 


TSET1 


jl bit time counter set « start. 






562 










04 02 


8369 


563 




MOV 


R0,#ANSPAP 




04 04 


F0 


564 




MOV 


A, 0RO 


:Parity flag ch*e»' . 


04 05 


120B 


565 




JBO 


EVNST 






566 


* 








04 07 


D414 


567 




CALL 


VLFOO 


• < E^en ! > 






568 








Parity bit H n- se t . 


04 0? 


840D 


569 




JMP 


PBSED 





#A3 



570 ; 



FILE i AtC I ! SHIGI 
LOCATION OBJECT 
04 OB D41B 



040D 2305 
040F C4EF 
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HEWLETT-PACKARD! 8 048 Assembler 
CODE LINE SOURCE LINE 

CALL VLF01 



0167237 



0411 F8 

0412 3D 



0413 D40F 

0415 B368 

0417 FO 

0418 C4EF 



041 A F8 
041 B 3D 



041 C D4 0F 
041E 2308 
0420 C4EF 



0422 00 

0423 362D 



571 EVNSTi 

572 ; 

573 ; 

574 PBSEDi 
575 

576 
577 
578 
579 
580 
581 
582 
583 
534 
535 
536 STOPO.' 
537 

538 ; 

539 i 
590 
591 ; 
592 
593 
594 
595 
596 
597 
598 
599 
600 
601 
602 
603 
604 
605 PARBT: 
606 

607 ; 

608 ; 
609 
61 0 ; 
61 1 
612 i 
613 

614 ; 

615 ; 

616 ; 

617 ; 

618 ,«•-•• 

619 ; 

620 ; 

621 ; 
622 

623 ; 

624 ; 

625 RCK: 
626 

627 i 



MOV 
JMP 



MOV 
MOVD 



CALL 

MOV 
MOV 
JMP 



MOV 
MOVD 



CALL 

MOV 

JMP 



NOP 
JTO 



;< Odd » > 
Parity bit " 1 1 



set . 



A, #5 

JMPR 



;***NEXT EMTMINT}*** 
; PETR . 



STOP BIT Tx. 



#A6 



A,R0 
P5,A 



TSET05 

R0,#LAV1 
A, 9R0 
JMPR 



;Stop bit trans. 

jHalf bit time counter set -& 

; Indirect addressing. 

; ***NEXT < — CLAV1 3 ****** 
; RETR . 



start . 



PARITY BIT Tx. 



«t|1ttfM«»ItMl>ICMttIIH»H.HMMI 



#A5 

• It ft tt H 



A,R0 
P5> A 



TSET05 
A, #8 
JMPR 



.-Parity bit trans. 

;Hal*f bit time counter set 

: Indirect addressing. 
***NEXT ERCK3*** 
: RETR . 



RCK CHECK. 



*A3 



SPCEI 



;RCK bit detect. 
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FILE: AKI : SHIGZ HEWLETT-PACKARD j 6048 ftfJ*mbi«r 

LOCATION OBJECT COOE LINE SOURCE LINE 











;Half bit time counter set 




start . 


0425 D4 0F 


629 


rat i 


TSET 05 


3. 




630 ; 






• PPK flan c»f> 






0427 FE 


631 


MOV 


H / r.o 






0428 4340 


632 


not 
QrL 


a ill nu 


; < OK 1 . > 






042fl AE 


633 


nov 


R6 , A 








0425 8433 


634 


uriP 


RCKE 


J 








635 ; 






< Error ! "j 




start . 


ftrf7r> D40F 


636 SPCE1 : 

637 ; 


CALL 


TSET 05 


;Half bit time counter set 


& 


042F FE 


638 


rtov 


A, R6 


j KvR t i a^r sex > 






0430 53BF 


639 


ANL 


A, #0BFH 








0432 AE 


£.4. ft 
<>4 v 


nov 


R6 , A 










641 j 






: Stop bit "P ftt . 






0433 D41B 


642 RCKE: 

643 i 


CALL 


VLFOI 






0435 2306 


644 


MOV 


M 3 #6 








0437 C4EF 


645 

646 ; 

647 ; 


JMP 


JMPR 










648 ; 




























65 0 j 














651 ; 




< ACK 


CHECK . > 








652 ; 










#A7 




653 j " Hm "** 














654 ; 

655 ; 












0439 00 


656 ACK1 : 


HOP 










043ft 2647 


657 


JNTO 


CI1CnK4 










658 ; 

659 ; 
























043C D4 0F 


66 0 
661 ; 


CALL 


TSET 05 


j Half Dl t %inc counver sev 


!L 
«t 


sfx ar ^ . 


043E FE 


662 


MOV 


A, R6 


: RCK flag check 1 






043F D26A 


663 
664 ; 


006 


RCKEND 


; 






0441 B4FF 


665 ERRCKT : 


CALL 


BCNTBC 


; *" PCK error ' * 






0443 F28C 


666 


JB7 


OP04ST 








0445 C4AF 


667 
668 ; 


JMP 


D I SEND 


t K EP > 






0447 D4 0F 


669 CI1CHK4 ; 


CALL 


TSET 05 


;Half bi*r t i we counter set 




start 


0449 FE 


670 


HOV 










044ft 924E 


671 


JB4 


^BERS£ 








044C 844 1 


672 


Jnr 


ERRCKT 










673 ; 

674 ABlRSP: 












044E B867 


MOV 


R0,#DEMAPtf 


jmake error mesrage < 04 j . 






0430 FO 


675 


WW 










0451 5307 


676 


>ANL' 


ft,*07H* 








0453 E7 


677 




A3 








0454 E7 


678 












0455 E7 


679 




A3 








0456 ft? 


680 


MCV 


KIT* 








0457 B837 


681 


MOV 1 


WV^DRMflPH* 








0459 FO 


682 


HOV 


*,*07fl 








045A 5307 


683 


ANL 








045C 49 


684 


ORL 


A,R1* 









FILE t AKliSHICI 
LOCATION OBJECT CODE LINE 
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HEWLETT-PACKARD: 8048 Assembler 



0167237 



30UPCE LINE 



045D B856 
04 3F AO 
0460 B858 
0462 B004 
0464 B857 
0466 BOOO 
0469 8441 



046* 0422 



046C 
046E 
046F 
0471 
0472 
0473 
0474 
0475 
0477 
0478 
047A 
047B 
047D 



B867 
FO 

5307 

E7 

E7 

E7 

A3 

B837 
FO 

5307 
43 

B36A 
AO 



047E B868 
0460 BOOO 
0482 B86B 
0484 BOOO 

0486 D414 

0488 23 OB 

048A C4EF 

048C E453 



nov 

MOV 
MOV 
HOV 
JMP 



CALL 

MOV 

MOV 

AHL 

RL 

RL 

RL 

MOV 

MOV 

MOV 

AHL 

ORL 

MOV 

MOV 

MOV 
MOV 
MOV 
MOV 

CALL 

MOV 

JMP 

JMP 



R0,#RE84H-- 

A. 

R0,*RE84C? 
8R0,#04H 
R0,#RES41 

ERRCKT 



048E F8 



685 

636 
637 
638 
63? 
690 
691 

692 ; 

693 } 

694 RCKENDi 

635 ; 

636 ; 
637 
698 
699 
700 
701 
7 02 
703 
7 04 
7 05 
706 
707 
708 
703 
710 i 
7! 1 
712 
713 
714 
715 ; 
716 
717 ; 
718 
719 ; 
720 

721 ; 

722 DP04ST : 

723 ; 

724 : 

725 ; 

726 :"•«""» 
727 
728 
723 : 

73 0 ; 

731 ; 

732 ; 

733 ; 

734 ; 

735 ; 

736 ; 

737 ; 

738 

73? ; 

74 0 : ... - 

74 1 KEYDAY: MOV A,R0 



PARCLL 

R0,#DEMAPH 
A,9R0 
A , # 07H 
A 
A 
A 

R1 , A 

RO , #DRMAPH 
A,0RO 
A,#07H 
A,R1 

R0,#POLING 
8R0, A 

R0,#LAV1 
9R0,#0H 
R0,#CNTBY 
GRO,#0H 

VLFOO 

A,#1 1 

JMPR 

INT04S 



< ACK Ct P.CV ok ' > 
jParity flag clear 

& VLF Dags clear. 

Make address bvte of ?4 command. 

CKPOLIHGJ '* drop number \ upper 

5 bit- > ■*■ device address < lower 
3 bit >. 



;34 command flag set. 
:Byte counter clear. 



•Start bit "0- set. 

; < Advance 1 
** * N E X T t KE YD A Y 3 * ** 
;RETR. 

: Disposal of 04 command. 



te 



S4C0M-84C0M-84C0M-34C0r*-84C0M-34COM-84COM-84C0n-34C0M * * ** 

■4 

DISPOSAL GF 84 COMMAND. * 

-v 

84C0M-84COM-84COM-S4C0M-S4C0M-34COM-34COM-S4COri-34C0M **+ * 



I H « N M II D II II H H H II IMI M H n V tt II II H II f 



< START BIT Tx < Rx ROUTINE . ? 



#C1 1 



FILEt AKI:SHIGI 

LOCATION OBJECT 

048F 3D 

049 0 D4 0B 

0492 D4 1B 

0494 23 OD 

0496 C4EF 
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HEWLETT-PACKARD: 8048 Assembler 



0167237 



CODE LINE 



0498 F8 

0499 3D 



049ft D40F 

049C BA08 

049E 230E 
04A0 C4EF 



04A2 00 
04A3 26AB 



04A5 D4 0B 



04A7 
04A9 



F431 
84B1 



04AB D4 0B 



04AD 
04AF 



D42? 
F42B 



0401 EAB7 



742 
743 ; 
744 
743 
746 ; 
747 
748 ; 
749 
75 0 
731 ; 
732 
733 
734 
735 
756 
757 
738 
739 
760 
761 RSTAT 
762 

763 ; 

764 ; 
763 
766 ; 
767 
768 ; 
769 
770 

771 s 

772 ; 

773 ; 
774 
773 ; 

776 j 

777 ; 

778 : 

779 ; 
730 ; 

781 RBSET: 

732 

783 : 

734 ; 

785 ; 

736 

737 ; 

738 

739 

79 0 ; 

791 VDATI1 

792 ; 
793 
794 

795 s 

796 CNTDH: 

797 ; 

798 ; 



SOURCE L I HE 

MOVD P3,A 



; Start bit trans, 



CALL 

CALL 

MOV 
JMP 



TSET1 
VLFOI 

A, #13 

JMPR 



;1 bit time counter set & 

;Start bit reset stb H 1" 

i***NEXT [RSTAT 3*** 
; RETR . 



start . 

5£t . 



M H n n w » 



START BIT ERASE.* Ry ROUTINE. 



tttMMMHUW 



#C 1 3 



MOV 
MOVD 



A , R 0 
P5 * A 



: Start bit clear. 



CALL 

MOV 

MOV 
JMP 

MIIHWHMNNMNMMHMMHr 



TSET05 
R2,#03H 

A , * 1 4 

JMPR 

• MNHHMHMHMH* 



;Half bit time counter 5£t 

;Bit counter set. 

;***HEXT CRBSET3*** 
; RETP . 



DATA Rx / Rx ROUTINE. > 



#C14 



NOP 

JNT0 



VDftTI 1 * 



deceived data is 
" 0 " or - 1 - 



CALL 

CALL 
JMP 

CALL 

CALL 
CALL 

DJNZ 



TSETt 

VLFI0 
CNTDN 

TSET1 

PALAN 
VLFI1 

R2,SETRB 



;1 bit tints count* 
Data = " 0" . 



ff-art . 



< Data « " 1 H . > 
:1 bit time counter s-et &■ *t 

; Paritv flag set, 



: Receive end or not ? 
< Receive end t ) 



art . 
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FILE t AKlfSHIGI 
LOCATION OBJECT CODE 

04B3 23 OC 
- 0465 C4EF 



04B7 23 OE 
04B9 C4EF 



HEWLETT-PACKARD: 8048 Assembler 



LINE 



SOURCE LINE 



04BB 00 
04BC 26D5 



04BE D40F 

04C0 BS6? 
04C2 FO 
04C3 12C7 
04C5 84CD 

04C7 D41B 



04C9 2311 
04CB C4EF 



04Ct> D424 
04CF D414 



04D1 23 OF 
04D3 C4EF 

0405 D40F 

04D7 B86? 
04D9 FO 
04DA 12CD 
04DC 34C" 



PALK5; 



SETRB : 



; 



799 
800 
801 
802 
803 
804 
8 05 
806 
307 
8 08 
809 
81 0 
81 1 
312 

813 ; 

314 ; 

315 PALK: 
316 

317 ; 

318 ; 
319 
820 ; 
321 
322 
323 
324 

325 ; 

326 NCKflC 
827 i 
323 ; 
329 

830 
331 i 
832 ; 
333 ACKAC 
334 
335 ; 
836 ; 
337 
833 
339 
34 0 
841 
342 
343 
344 
845 

846 

347 

348 

849 

850 

351 

352 

853 



MOV 

jrtP 



MOV 
JMP 



A,*12 
JMPR 



A,*14 
JMPR 



:***NEXT CPALK3-*** 
;RETR. 

< Receive continue 
:***NEXT CPBSETD*** 
: RETR . 



PTYBI 



" " 

< PARITY BIT ** ROUTINE . > ^ 

, ,. „ „ „ I. H H H «« It II I » <• " 11 " 

„ „ „ „ ■MtfHMHHHNtin ** " " " W " 

„ H » « " « •"*•'■" 

jStO PTYBI :P * rl ^*^^*: 

CALL TSET05 iH.If bit ti~ counter set «, start. 

M0 V RO.IANSPA* imparity bit » "<>»> 

MOV A,8R0 - 

JBO NCKAC i 

JMP ACKAC ' 

WIP01 :< Parity error ! > 

MOV A,*17 ,.--HEXT IHCK0T3*** 

JMP OMPR : RETP . 

1 Paritu ok ! > 
CAUL PflRCLR »Ptn*« fl»9 

CALL VLFOO „ o „ ^ 

„OV «.«1S HE *' t ACKOT3*** 

JMP JMPR _ : RETR . 

: CALL TSET 05 " * l - "* * 

MOV R0,#ANSPHR :Paritu bit » "1" 

JBO ACKAC j'Parit- Oi- ■ 

JMP NCKflC :<P*r»t W error .> 



n It It U M »t H « H M M »* r 



< ACK T>'i< R* ROUTINE. *> 



#C15 



I II II H H II « « 



4HHMHWMHHI 



FILE: AKIiSHIGI 
LOCATION OBJECT CODE LINE 
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HEWLETT-PACKARD: 9048 Assembler 



SOURCE LINE 



01 67237 



04DE F8 
04DF 30 



04H0 04 OF 

04E2 FF 
04E3 4380 
04E3 AF 

04ES D41B 

04ES 231 A 
04EA C4EF 



04EC F8 
04ED 3D 



04EE D4 0B 

04F0 D424 

04F2 D414 

04F4 23 08 
04F6 C4EF 



04F8 F8 
04F9 3D 



356 ACkOT: 

857 

358 ; 

859 ; 

8*0 

361 : 

362 

363 

364 

365 ; 

866 

367 ; 

368 

869 

370 ; 

371 ; 

S72 .««--« 
873 } 
374 ; 
875 ; 
376 
377 % 
873 

879 REPRX: 

880 

831 : 

382 ; 
383 
834 : 
885 
886 ; 
887 

383 .: 
889 
89 0 
891 
892 
893 
394 
395 
396 
897 
893 
899 

900 ; 

901 STEP 04 • 
902 

903 ; 

904 ; 



n u y 
MOVD 


H ,. K U 

P5,A 






CALL 


TSET05 


: Ha 1 f bit time count er 


set S st 


MOV 
ORL 

nuv 


A , R7 
A,*30H 

R 7 j, A 


iRfeSpons« flag set. 




CALL 


VLF01 


; Stop bit M i M set . 




MOV 
JMP 


A,*26 
JMPR 


:***MEXT CLCIH3*** 
:RETF . 




i it k i< imi 


K H H H II H II H II II N II II H 


« « " « • « • u .. 


H « »l « *« l 


K 


STOP BIT Tx 1 . 


CHALLENGE Rx ONCE MORE. } 




II H II H U 


•1 l» M M H M It M M H « M « !• 


- ' " — - 




MOV 
MOVD 


A, RO 
P5 , A 


;Stop bit Tx . 




CALL 


TSET1 


*1 bit time counter set 


& start 


CALL 


PARCLR 


iParity flag clear. 




CALL 


VLFOO 


; Start bit "O" set. 




MOV 
JMP 


A,#1 1 
JMPR 


j ***NEXT CKEYDAV3*** 
j RETR . 




fl n M •• H 


HttMMMHMNMIIIIUMH 






< 


STOP BIT Z 


. ' FOP 04 COMMAND . 





«D. 



MOV 
MOVD 



A,R0 
P5 , A 



:Stop bit trans. 



04FA 


D4 0B 


905 


CALL 


TSET1 


i 1 bit 






906 ,t 








04FC 


B827 


907 


MOV 


RO, KSDMSGC 




04FE 


B002 


908 


MOV 


0RO, t02H 


; Error 


0500 


B826 


. 909 


MOV 


RO, ttSDMSGI 


; 


0502 


B000 


91 0 


MOV 


9R0,#QH 








911 ; 








0504 


E48A 


912 


JMP 


R04ERS 





il bit time counter set t- start. 
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FILE) AKliSHXGI 
LOCATION OBJECT 



HEWLETT-PACKARD: 8043 Assembler 
CODE LINE SOURCE LINE 



0506 F8 
03 07 3D 



0508 D4 0B 

050A B86A 

050C FO 
050D B856 
050F AO 

0510 B858 
0512 B0O2 
0514 B857 
0516 BOOO 
0518 C4AF 



051A D403 
05 1C 0328 
051E AS 
051 F FB 

0520 AO 

0521 D407 
0523 83 



0524 F8 

0525 3D 



913 J 

914 ; 

915 ; 
916 

917 ; 

918 j 

919 ; 
920 
921 ; 



STOP BIT T* 3. FOR 84 COMMAND. 



*D21 



I H It H II H I 



922 






A,R0 


923 


STER84 ; 


MOV 


924 

925 




MOVD 


P5,A 








926 


; 






927 




CALL 


TSET1 


928 








929 




MOV 


R0,#POLIHG 


930 








931 




MOV 


A,©R0 


932 




MOV 


R0,#RE84H 


933 




MOV 


0RO,A 


934 


i 






935 




MOV 


RO, #RE84C 


936 




MOV 


0RO,#O2H 


937 




MOV 


R0>#RE841 


938 




MOV 


GRO, #0H 


939 




JMP 


D I SEND 



;Stop bit tr*n* . 



;1 bit time counter set t start. 

:Drop & device address set 
to response buffer. 



:<: DEVICE to ECU lint error 
;Error indicator set. 



94 0 
941 
94 2 
943 
944 
945 
946 
947 
948 



SUB ROUTINE 

C IHPUT DATA SET TO 04 BUT. & BYTE COUNTER INC. ROUTINE. 3 



949 INDmBY: 


CALL 


CNTBCK 




950 


ADD 


A j #SDMSGC+1 




951 


MOV 


RQ,A 




952 


MOV 


A,R3 


; Input d<ata set to 


953 


MOV 


9R0,A * 


954 






; Bute counter Inc. 


955 


CALL 


BCNINC 


956 


RET 







957 ; 

958 i 

959 .»»*-«- 

960 ; 

961 : 

962 ; 

963 ,""«•"•" 

964 J 

965 ; 

966 STGR04: 
967 

968 : 

969 ; 



i it h n « « » 



l«MMNHM»MMH»i<H»IMIIM«H»IH«IIHHirHMI»tlntlMlttl 

C STOP BIT Tx 4. 04 COMMAND ALL OK ! END * 



#D24 



MOV 
MOVD 



A,R0 
P5,A 



; Stop bit trans. 
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0167237 



FILE i AKI:SHIG1 



HEWLETT-PACKARD: 3043 Assembler 



LOCATION OBJECT CODE LIKE 



SOURCE LINE 



0526 


D4 0B 


970 




CALL 


TSET1 


:1 bit time counter ret S, st 






971 










0528 


B827 


972 




MOV 


R0,#SDMSGC 


; Device address clear. 


052A 


F0 


973 




MOV 


A,9R0 




052B 


53F8 


974 




ANL 


A,#QF8H 




052D 


77 


975 




PR 


A 




052E 


77 


976 




RR 


A 




052F 


77 


977 




RR 


A 




053 0 


AO 


978 




MOV 


<?R0, A 








979 










053 1 


B41 A 


98 0 




CALL 


INDABY 


i Input d a t 3 set to 04 b u f . 






981 








tx byte counter inc. rout in 






982 










0533 


10 


983 




INC 


8R0 


; 






984 


<* 








0534 


F0 


985 




MOV 


A, 8R0 












ny x 




:B^te counter but" f er set. 


0537 


AO 


987 




MOV 


9R0, A 








988 










U JOO 


T4AA 






.IMP 




- 






990 














991 














992 














993 














994 














995 


. 




< NCK Tx^ 


Rx ROUTINE. > 






996 














998 














999 










05",$ A 


F8 


1 000 


HCKOT: 


MOV 


A, R0 


:NCK trans. 


0536 


3D 


1 001 




MOVD 


P5, A 








1 0 02 














1 003 


; 








053C 


D4 0B 


1 004 




CALL 


TSET1 


: 1 bit time counter set & 






1 005 










053E 


FE 


1 006 




MOV 


A , R6 


: 


053F 


5243 


1 007 




JB2 


REFER 


: Error = 5 timer ? 


0541 


1E 


1 0 08 




INC 


R6 


i Error counter inc. 


0542 


D41B 


1 0 09 




CALL 


VLFOI 








1 01 0 








Stop bit "1" set. 






1 01 1 










0544 


2319 


1 012 




MOV 


A , #25 


: ***HEXT CPEPRK3*** 


0546 


C4EF 


1 013 




JMP 


JMPR 


: PETR . 






1 014 










0543 


B868 


1 015 


REFER : 


MOV 


R0,#LAV1 


:* 5 times error < > 


054A 


F-0 


1 016 




MOV 


A.9R0 


: D isposal 04 command or 






1 017 


l 






S4 command "> 


054B 


C653 


1 018 




JZ 


JER84 




054D 


D41B 


1 019 




CALL 


VLFOI 


i 04 command error response. 






1 020 


} 






stop bit M 1 " set . 






1 021 










054F 


2316 


1 022 




MOV 


A , #22 


jw**NEMT CSTER043*** 


0551 


C4EF 


1 023 




JMP 


JMPR 


: RETR , 






1 024 










0553 


D41B 


1 025 


JER84 i 


CALL 


VLF01 


: 84 C dr polling ^ error resf 






1 026 


*■ 






stop bit " 1 " set . 



#C1* 



222 
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FILEl AKIrSHJCI HEWLETT-PACKARD : 3043 Ass«r»bl*r 

LOCATION OBJECT CODE LINE SOURCE LINE 







1 027 










0553 


23t 5 


1 Vdo 






A, #2 1 


• *i«*WEXT ESTEP943*** 


0357 


C4EF 


1 029 




JMP 


JMPP 


; PETP . 






1 mn 














1 fl"71 

■ yo i 














1 032 


t 














* 












1 034 


} 


< 


LAST CHARACTER 


INDICATOR CHECK. > 






1 035 














1 036 


J " * 












1 037 


} 












I uoo 


} 








0539 


00 


1 039 


LC In * 


unp 
nur 




:Last character indicator 


055A 


267B 


1 04 0 




IhJT ft 


■ LCI EH 


1 04 1 








detect . 






1 042 


* 












1 043 


* 






;Half bit time counter s*t & 


055C 


\s*t Ur 


1 044 




CALL 


TSET05 




1 045 


* 








055E 


B868 


1 046 




unu 
nuv 


Pfl #LAV1 




036 0 


FO 


1 047 




MOV 


A <?R0 




0561 


C66F 


f fljlQ 

1 v^o 




JZ 


BAI 84 


;Disposal of 34 command or 






1 049 










0563 


D403 


1 050 




CALL 


CNTBCK 




0565 


D304 


1 051 




XRL 


H / W*t n 


L* *3 O V w W « 


0567 


C68E 


1 052 






1 TTPP 


• ^ 04 )irror , 






1 053 








good ! 


0569 


D41B 


1 054 






TLrU 1 


}\ Disposal of 04 command 1 


1 055 


9 






'stop bit "1" set. 






1 056 


J 








056B 


231 2 


1 057 




MOV 


A , #1 3 


•***NEXT r STGN04]*** 


056D 


C4EF 


1 058 




IMP 


JMPR 


. f>ETR . 






1 059 


i 








036F 


D403 


1 06 0 


BAI 84 : 






: Data * m 3 bvt€ ~* 


0571 


D304 


1 061 






A #4H 


0573 


C694 


1 062 








: < 34 )error . 






i Vo<£ 














1 064 


* 






good 1 


0575 


D41B 


1 065 




CALL 


mi ETfl 1 


. i* Di*po*sl of 84 command ' 


1 AAA 


4 






Stop bit w l H set. 






1 067 


* 








0577 


231 0 


1 068 




nu \ 


A #16 


: ***HEXT t STGN&4 3 


1.1 J f . 


r dire 


1 069 




jmp 


JMPP 


: PETR . 


057B 


D4 0F 


1 070 
1 071 


LCIENi 


CALL 


TSET05 


.-Half bit time counter ?et & 






1 072 










057D 


B868 


1 073 




MOV 


R0,#LAV1 




057F 


FO 


1 074 




MOV 


A,0RO 




0580 


C683 


1 075 






ENST84 




0382 


D41B 


1076 




CALL 


VLF01 


; «. Disposal of 04 command 1 




1077 








Stop bit "1" set. 






1 078 










0584 


2313 


1 079 




MOV 


A, #24 


• ***HEXT ESTGR043*** 


0386 


C4EF 


1 080 




JMP 


JMPR 


i PETR . 






1 081 








Disposal of 34 command 1 






1 082 








0588 


D41B 


1 083 


ENST34: 


CALL 


VLF01 





#D26 



) 



223 01 67237 

FILE l AKIiSHICI HEWLETT-PACKARD ; 8048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 





1 084 ; 








■5 COp D 1 X. I 5 e*' ■ 




1 035 ; 










058A 2317 


1 086 


MOV 


A , 1123 






058C C4EF 


1 037 
1 038 ; 
1 039 ; 


JHP 


JnPK 




< 9rater than 5 byte ' ) 


058E D41B 


1 090 LCIERi 


CALL 


VLF01 




t< Disposal of 04 command ! N 


i no i 
1 092 ; 








Stop bit " 1 " set . 


0390 2316 


1 093 


MOV 


A, #22 






0592 C4EF 


1 094 

1 093 ; 


JMP 


JMPR 




} RETR . 


0394 D4 1B 


1 096 DY34 ! 


LRLL 


VLF01 




;< Disposal of 34 command ' > 


1 097 ; 
1 098 ; 








Stop bit " 1 M set , 


0396 2315 


1 099 


MOV 


A,«21 




3 ***MEXT CSTER34 


0598 C4EF 


1100 
1101 ; 
1 1 02 ; 
1 1 03 ! 


JMP 


JMPR 




; PETP . 
















1 1 03 ; 












1 1 06 ; 


< STOP 


BIT Tx 5. 


34 


COttMANMD ALL OK « END ' > 




1 1 07 ; 








#D23 




1 1 08 . M M W M » H 








1 1 09 ; 












1110 ; 

1111 STGR34 i 










039A F8 


MOV 


A,R0 




;Stop bit trans. 


059B 3D 


1112 


MOVD 


P5, A 








1113 ; 

1114 ; 




















059C D40B 


1113 
1116 ; 


CALL 


TSET1 




jl bit time counter set & start. 


059E B4CC 


1 1 17 
1118 * 


CALL 


REDSTB 




; Response data set to 34 buffer, 


05A0 B86A 


1119 


MOV 


R0,*POLING 




: Disposal *<$<ire.ss buffer set . 


03A2 FO 


1 120 


MOV 


A,0RO 






05A3 B856 


1 121 


MOV 


R0,#RE34H 






Q5A5 AO 


1 1 22 


MOV 


9R0.A 






05A6 D4 07 


1 1 23 


CALL 


BCNINC 




:B"te counter buffer ?«t , 


05H8 FO 


1 1 24 


MOV 


A,9R0 * 






05A9 B8S7 


1 125 


MOV 


RC,#RE841 






05AB AO 


1 1 26 


MOV 


PRO, A 






05AC C4AF 


1 127 
1 128 ; 
1 129 ; 
1130 s 


JMP 


DI SEND 




















1 132 ; 












1 133 ; 


< STOP BIT Tx 6. 


34 


COMMAND Rx DATA CONTINUE. 




1 1 34 t 








»C16 




1135 


NNNINKNtltllHItNIIHHHIIlin 


(1 M It 


II H H H t| M n IMI « II It It » " »l M 11 H It «l tl 11 H M II H M It II II II M II » 




1 136 ; 












1137 ; 

1 138 STGH34 : 










03AE F8 


MOV 


A,R0 




) Stop bit trans. 


05AF 3D 


1 139 
1140 i 


MOVD 


P5,A 
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0167237 



FILE i AKliSHICI 
LOCATION OBJECT 

0380 D4 0B 
05B2 B4CC 
05B4 0407 
03B6 0422 

05B8 D414 



03BA 230B 
03BC C4EF 



HEWLETT-PACKARD! $048 Assembler 
CODE LINE SOURCE LINE 



05BE F8 
05BF 3D 



05C0 D4 0B 
05C2 B4 1A 

05C4 D422 

05C6 D414 



05C3 230B 
05CA C4EF 



05CC D4G3 
03CE 0358 
03D0 A8 
03D1 FB 
05D2 AO 



1141 
t 142 
1143 ; 
1 144 
1 145 ; 
1 I 46 
1 147 ; 
1 M8 
'l 149 ; 
1 130 i 
1 151 
1152 ; 
1 133 ; 

I 154 

II 33 

1 156 ; 
1 157 ; 
1 138 ; 

1 139 ,-*"-"«* 
1160 ; 
1 161 ; 
1162 ; 

I 163 ,"-"»»-» 
1 1 64 J 
1 163 J 

1 166 5TGN04: 
11 67 

1168 ; 

1169 ; 
1 170 
1171 ; 
1 172 
1173 ; 
1 174 ; 
1 175 
1176 ; 
1 177 ; 
1 178 
1179 i 
1 1 SO ; 
1 181 

1 182 
1 133 ; 
1 184 ; 

1185 ; 

1 186 ; 

1 137 ; 

1188 3 
1 189 ; 
1 190 ; 

1191 ; 

11 92 j 

1 193 REDST8: 
1 194 

t 193 
1 196 
1197 



CALL 
CALL 
CALL 
CALL 

CALL 



MOV 



TSET1 
REDSTB 
BCNINC 
PARCLL 

VLFOO 



A,#1 1 
JMPR 



:1 bit time counter set & start. 

; Input data set to 84 command 

buffer . 
;Bute counter Inc. 

;Parity flag clear 

& VLF flags clear. 



Start bit "0 K set. 

;***NEXT CKEYDAY3*** 
; RETR . 



< STOP BIT Tx 7. 04 COMMAND DATA P.% CONTINUE. 



#C18 



tHHHHHHMMMHti 



MOV A , R 0 

MOVD PS, A 



;Stop bit trans. 



CALL TSET1 

CALL INDABY 

CALL PARCLL 

CALL VLFOO 



MOV A,*11 
JMP JMPR 



:1 bit time counter set ?. start. 

: Input data set to 04 buf . 
byte counter inc. routine. 

iParitv flag clear 

i, VLF flags clear. 



Start bit 



set . 



:***UE;iT CKEVDAY3*** 
; RETF . 



C RESPONSE DATA SET TO 84 BUFFER. 3 



SUB ROUTINE 



CALL 

ADD 

MOV 

MOV 

MOV 



CNTBCK 
A,#RE34C 
RO, A 
A,R3 
PRO, A 



Input data set to 34 buf. 



T ILEl AKItSHlCI 

LOCATION OBJECT CODE LIME 

03D3 83 1 198 

1 199 ; 

1200 ; 

1201 ; 

1202 ; 

1203 ; 

1204 ; 

1205 j 

1206 ; 

1207 j 

1208 i 

1209 ; 

1210 ; 
121 1 s 
1212 } 
1213 

1214 j 

1215 } 

1216 COM04 : 
1217 

1218 j 

1219 ; 
1220 
1221 ; 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 ; 
1230 
1 231 
1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
124 0 
1241 

1242 COM04D: 
1243 

1244 ; 

1245 ; 
1246 
1247 ; 
1248 
1249 
1250 
1251 
1232 
1253 
1234 
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HEWLETT-PACKARD: 8048 Antnbltr 



0167237 



05D4 F8 
05D5 3D 



05D6 04 OB 

05D8 B827 
03DA FO 
05DB B85D 
OSDD AO 
05DE B868 
03E0 B013 
0SE2 D414 

03H4 2302 
03E6 C4EF 



05E8 F8 
03E9 3D 



05EA D40B 



05EC 
05EE 
05FG 
05F1 
03F2 
05K4 
03F3 



D4 03 

0327 

A8 

FO 

B83D 
AO 

B868 



SOURCE LINE 



RET 



**** 
* 


04COM- 


04CQM- 


04COM-04COM- 


04COM-04COM- 


04COM- 


04COM- 


04COM 




* 
* 






DISPOSAL OF 


04 COMMAND. 








* 


**** 


04COM- 


04C0M- 


04COM-04COM- 


Q4COM-04COM- 


04COM- 


04COM- 


04COM 


* 



C * START BIT Tx. < 04 COMMAND. > 



#D2 0 



MOV 
MOVD 



A,R0 
P5, A 



:Start bit trans. 



CALL 

MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
CALL 

MOV 
JMP 



TSET1 

RO, KSDMSGC 

A,9R0 

R0,#TMBUF 

OR 0, A 

RO, #LAV1 

<?R0,#19 

VLFOO 

A, #2 
JMPR 



1 bit time counter set & start. 



jTx buffer < command < 04 ) 



; C LAV 1 3 < — ACK3, 
:MI bit M 0" set. 

:***NEXT <MJQ0)*** 
: PETR . 



04 COMMAND C<ATA T* . 



#61 0 

* 41 II II II U 



MOV 


A,R0 


Start bit T;; . 


MOVD 


P3 f A 




CALL 


TSET1 


1 bit time counter set & 


CALL 


CNTBCK 




ADD 


A,#SDMSGC 




MOV 


RQ, A 




MOV 


A,9R0 




MOV 


R0,#TXBUF 


iJx buffer < — - Data set. 


MOV 


AR0,A 




MOV 


R0,#LAV1 





FILE; AKI:SH1CI 
LOCATION OBJECT CODE LINE 



05F7 BO 09 
05F9 D41B 



05FB 2302 
05FD C4EF 



05FF BS26 

0601 FO 

0602 83 



0603 B868 

0605 FO 

0606 83 



06 07 B868 
0609 10 
06 OA 83 



060B 23EF 
06 OD C41 1 
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HEWLETT-PACKARD: 8 048 Assembler 
SOURCE LI HE 



0167237 



1255 
1256 


MOV 
CALL 


vt FOl i MI bit " l " set. 


1257 J 

1258 

1259 


MOV 
JMP 


A># 2 ;***HEXT (.MIO0>*** 

JMPR ; RETP . 


1260 ; 






1261 ; 












1 263 l m * 












1265 ; 

1266 ; 




r bvtc rniINT 8VTE CHECK. 3 














1269 ; 

127 0 BCHTBC: 

1271 

1272 


MOV 
MOV 
RET 


RO.tSDMSG! : 
A*8R0 f 


■» ? *7 ■ 

1 273 > 


















1276 ? 

1277 ; 




r RYTF COUNTER CHECK, I 














1280 ; 

1281 CHTBCK: 
1282 

1283 


MOV 
MOV 
RET 


RG, tCNTBY : 
A,8R0 


1284 } 






1285 ; 












1287 ; 

1288 ; 




C BYTE COUNTER IHC. 3 


1289 ; 






1291 : 

1292 BCMIHC: 
1293 

1294 


MOV- 
ING 
RET 


R0,#CNTBY ; 
8R0 ^ • 



1295 
1296 
1 297 
1298 
1299 
1300 
1301 
1302 



-SUB ROUTINE — 



t 1 BIT TIME COUNTER SET. 1 



1303 TSET1 i 
1304 



MOV 
JMP 



A, #239 
TIST 



1305 
13 06 
1307 
1308 
13 09 
131 0 
m i 



-SUB ROUTINE — 



C HALF BIT TIME COUNTER SET. 1 
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FILE: AKIjSHIGI HEWLETT-PACKARD : 3048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



01 67237 



060F 23F8 

0611 62 

0612 43 

0613 83 



0614 B837 

0616 FO 

0617 33 07 
0619 C420 



06 1B B837 
061D FO 
06 IE 4308 

0620 A8 

0621 83 



0622 BEOO 

0624 B869 
0626 B000 
0628 83 



062? B869 
062B 10 
062C 83 



1312 
1313 
1314 
1313 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1333 
1336 
1337 
1338 
1339 
134 0 
1341 
1342 
1343 
1344 
1343 
1346 
1347 
1348 
1349 
1350 
1331 
1352 
1333 
1354 
1355 
1356 
1357 
1358 
1359 
136 0 
1361 
1362 
1363 
1364 
1365 
1366 
1367 
1368 



TSET 05 ! MOV 

; 



TIST: 



MOV 

STRT 

RET 



A, #248 

T. A 
CNT 



VLFOO : 



MOV 
MOV 
ANL 
JMP 



VLF01 



VLFOST: 



MOV 
MOV 
ORL 
MOV 
RET 



PARCEL : 
PARC^P: 



MOV 

MOV 
MOV 
RET 



PALAH: 



MOV 
INC 
RET 



-SUB ROUTINE- 



VLF OUTPUT DATA 



SET. 



RO, #DRMAPH 

A,e&o 

A,#0?H 
VLFOST 



-SUB ROUT I ME 



I VLF OUTPUT DATA "1 w SET . 3 



R0,#DRMAPH 
A t (?RQ 
A.H08H 
RO, A 



-SUB ROUTINE 



PARITY FLAG CLEAR . 



R6,#o 

RO, tANSPAR 
9R0,#0H 



• VLF O ags cle-ar. 
rParxtu fl-aa clear. 



-SUB ROUTINE 



C PARITY CHECK. 3 



R0,#ANSPAP 
9R0 



FILE: AKI : SHICI 
LOCATION OBJECT CODE LINE 
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SOURCE LINE 



0167237 







1369 










;b rc 


3U1 


riNE — 






1370 


; 


















1371 


1 


C 


Error response 


set to 04 buffer. 3 












1372 
1373 


; 




































1374 


i 














062D 


B827 


1375 


ERRSES t 


MOV 


R0,«SDMSGC 


;Error indicate • 








062F 


FE 


1 376 




mov 


A,R6 










063 0 


D236 


1 377 




J86 


ERRSEA 


; 








0632 


B003 


1378 




MOV 


9R0,#03H 


}< Abnormal error ! > 








0634 


C438 


1379 




JMP 


ERRSEE 


; 












1380 


; 






■< normal error I > 








0636 


cD 01 


1381 




MOV 


e^ T\ V / T» V * ** 








0638 


B826 


1382 


ERRSEE t 


MOV 


R0,#SDMSG1 


I 








063ft 


B000 


1383 




MOV 


«R0,#0H 


* 








063C 


E4SA 


1384 
1385 
1386 


t 


vnr 
















1387 




















1388 










- 










1389 






C ACK CHECK 3 


< 04 COMMAND * > 












1390 


r 












#029 






1391 




















1392 


J 


















1393 


































063E 


00 


1394 


ACK3 ! 


NOR 




; 








063F 


2648 


1395 




JNTO 


ACKER 


;ACK bit Rx. 












1396 
1397 




















; 
* 














0641 


04 OF 


1398 
1399 




CALL 


TSET05 


;Half bit time counter 


set 


& 


start. 


-0£43 


FE 


1400 




MOV 


A,R6 


,-RCK 








0644 


D254 


1401 




JB6 


ACKSSC 


; 








0646 


C44A 


1402 
1403 


$ 


JMP 


ACKER2 


RCK error . 








0648 


D40F 


1404 
1405 


ACKER: 
; 


CALL 


TSET05 


;Half bit time counter 


set 


& 


start. 


064A 


FE 


1406 


ACKER2: 


MOV 


A,R6 


• 








0648 


527D 


1407 




JB2 


ACEND 


;5 times error ^ 








064D 


IE 


1408 




INC 


R6 










064E 


D414 


1409 
141 0 
141 1 


• 

? 


CALL 


VLFOO * 


;Re-chal lenge. 
Start bit H 0" .set. 








0650 


2314 


1412 




MOV 


A. #20 


:***NEXT (COM04>*** 








0652 


C4EF 


1413 
1414 




JMP 


JMPR 


; RETR . 








0654 


B824 


1415 


ACKSSC: 


MOV 


R0,#SDMSGK 


:C command only' > 








0656 


FO 


1416 




MOV 


A,f?R0 










0657 


325F 


1417 




JB1 


RUMOD 


}■ 








0659 


8826 


1418 




MOV 


R0,#SDMSG1 










065B 


B040 


1419 




MOV 


9R0, #01 000000B; 








065D 


E48A 


1420 
1421 


; 


JMP 


R04ERS 










065F 


126D 


1422 


RUMOD i 


JBO 


RDMOD 


i Command + RD or WR ? 








0661 


B86B 


1423 




MOV 


R0,#CNTBY 


; 








0663 


B001 


1424 




MOV 


3R0,#1H 


; 








0665 


D422 


1425 




CALL 


PARCLL 


; Parity flag clear 









FILE: AKIiSHIGI 
LOCATION OBJECT 
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CODE LINE SOURCE LINE 



0167237 





1426 


t 






0667 D414 


1427 




CALL 


VLFOO 




1428 










1429 


I 








1430 


j 






0669 23 OA 


1431 




MOV 


A , * 1 0 


066B C4EF 


1432 




jmp 


JMPR 




1433 








066D D422 


1434 


RDMOD ; 


CALL 


PARCLL 




1 433 








066? B868 


1436 




MOV 




0671 B001 


1437 




MOV 


ffRQ #1H 


0673 B86B 


1438 




MOV 


Do *CMTBY 


0673 B000 


1439 




MOV 


9RQ . #QH 


0677 D414 


1440 




CALL 


VLFOO 




1441 


. 








1442 








0679 230B 


1443 




MOV 


A # 1 1 


067B C4EF 


1444 




JMP 


JMPR 




1445 


t 






067D C42D 


1446 


ACEND: 


JMP 


ERRSES 




1447 


» 








1448 










1449 










1430 










1451 










1432 






C ACK CHECK 




1453 


j 








1454 


j ft n M M M M 


M M M « H M !* 


H M II M M H tt M II II K t) H 




1433 


1 








1436 


* 






067F 00 


1457 


ACK4 : 


NOP 




0680 2689 


1438 




JNTO 


AERCK 




1459 










1460 


• 






0682 D40F 


1461 




CALL 


. TSET05 




1462 








0684 FE 


1463 




MOV 


A t R6 


0685 D293 


1464 




JB6 


AOKCK 


0687 C48B 


1463 




JMP 


AERCK2 




1466 










1467 








0689 D40F 


1468 


AERCK: 


CALL 


TSET05 




1469 








06SB FE 


1 470 


AERCK2: 


MOV 


A..R6 


068C 32A7 


1 471 




JB2 


AENCK 


06SE IE 


1472 




INC 


R6 




1473 








068F 0424 


1474 




* CALL 


PARCLR 


0691 C4A1 


1475 




JMP 


A04CON 




1476 








0693 B4FF 


1477 


AOKCK ( 


CALL 


BCNTBC 


0695 5307 


1478 




ANL 


A,#07H 


0697 A9 


1479 




MOV 


R1 ,A 


0698 C9 


1480 




DEC 


R1 


0699 D403 


1481 




CALL 


CNTBCK 


069B D9 


1482 




XRL 


A,R1 



& VLF flags clear. 

Start bit M 0" set. 

( command + n»*5j.ig-» 1 > 
.***NEXT <COM04D>*** 
; RETR . 

; Parity flag clear 

<* VLF flags clear, 



: Start bit "O" set. 

c command + response 1 > 
;***HEXT EKEYDAY3*** 
; RETR . 



04 COMMAND . 



: ACfc bit Check . 



#B9 

III H H II H II II n n 



;Half bit time counter set & start. 
KACK « > 



( NCK ! > 
:Half bit time counter set & star* 



; 5 t im 



es error 



{Error counter Inc. 

Challenge once more. 
; Parity flao clear. 



:C ACK Sc PCK ok 



FILE) OKIiSHIGI 
LOCATION OBJECT CODE LINE 
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0167237 



SOURCE LINE 



069C C6A9 
069E 10 
069F D424 



06A1 D414 

06 A3 23 OA 
06A5 C4EF 

06A7 C42D 



06A9 B826 
06A8 B040 
06AD E48A 



C6AF D422 

06B1 B857 
0663 FO 
06B4 F2BA 
0686 231 B 
06B8 C4EF 

06BA FF 
06BB F2CA 



06BD B867 
Q6BF FO 
06CO F2C5 
06C2 1t> 
06C3 6477 



06C3 FF 
06C6 D2E8 
06C8 C4F2 



06CA 537F 
06CC AF 

06CD 92E4 



MOV 

jrip 

JMP 



MOV 
MOV 



1433 J* 
1494 INC 

1 485 CALL 

1486 ; 

1487 ; 

1488 ; 

1489 A04CON: CALL 

1490 ; 
1491 
1492 

1493 ; 

1494 AENCKi 
1493 i 

1496 J 

1497 1 

1498 END04W: 
1499 
1500 

1501 ; 

1502 ; 

1503 ; 

1504 ;"" WH WMHM 

1505 ; 

1506 ; 

1507 ; 

1508 ; 

1509 ; 

1510 } 

1511 OISEND ! CALL 

1512 J 
1513 
1 514 
1515 
1516 
1517 

1518 J 

1519 JPIDL: 
1520 

1521 ; 

1522 : 

1523 CONTDE: 
1524 
1525 
1526 
1527 

1528 ; 

1529 j 

1530 ALEND : 
1531 
1532 

1533 ; 

1534 ; 
1533 PCHK3: 
1336 
1337 
1538 
1339 ; 



END04W 
(?R0 

PARCLR 



VLFOO 

A,«1 0 
JMPR 

ERRSES 



;T* operation tnd or not ^ 

! 

jPartty flag clear, 

Tx operation continue 
for 04 con ! > 
jStart bit H 0" set. 

:***NEXT <COM04P 
j RETR . 

i 04 command response *rror. 
Error indicator set . 



t T* operation end for 04 com « 



R0, *SDMSG1 
OR0,#01 OOOOOOB 
R04ERS 



) tt M H tl H « M » M M M M M » « « H 

SUB ROUTINE — 



C JMP TO HEAD ROUTINE. 



MOV 
MOV 
JB7 
MOV 
JMP 

MOV 
JB7 



MOV 
MOV 
JB7 
INC 
JMP 



MOV 
JB6 
JMP 



ANL 
MOV 

JB4 



PARCLL 

R0,#RE341 
A,9R0 
JPIDL 
A, #27 
JMPR 

A,R7 
PCHKS 



RO > #DEMAPH 

A.9R0 

ALEND 

R5 

DMSRE 



: Parity flag clear 

& VLF flags clear. 



; Response flags check 1 



c no r*sponse 1 > 
: Device end ^ 



; Device continue, 



A.R7 

PRDR2 

NTDRP 



A,#7FH 
R7j A 

PRDEV 



( response ! > 
; Response flag clear 



FILEi AKI:SH1CI 
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HEWLETT-PACKARD : 3048 Assembler 



0167237 



LOCATION 


OBJECT 




SOURCE LINE 




06CF 


B8o7 






MOV 


RO, KDEMAPH 


060 1 


rv 






nov 


A, 9R0 


06D2 


F2DF 


1 542 




JB7 


QUESE 


06D4 


FF 


1 543 




MOV 


A, R7 


Q6D5 


8203 


1 344 




JB5 


PRLSFS 






1 

i OhO 


; 






0607 


C4B0 


1 m .AC 

1 ^**o 




JMP 


COHTDE 






i "147 








0609 


FF 


1 348 


PRLSFS: 


MOV 


A , R7 


06DA 


a ~t a. n 






ORL 


A.. #04 OH 


06DC 


AF 


1 350 




MOV 


R7 / A 


06DD 


C4BD 


l 3D 1 




JMP 


CONTDE 






1552 


i 






06DF 


FF 


1 333 


OUESE : 


MOV 


A . R7 


06E0 


B2EB 


1 534 




JBS 


PRDRP 






1 535 




JMP 


COMTDE 






1556 








06E4 


B2E3 


1537 


PRDEV: 


JB3 


PRDR2 






1558 








06E6 


C4F2 


1339 




JMP 


NTDRP 






1560 








06E8 


53BF 


1561 


PROP 2: 


ANL 


A,#QBFH 


06EA 


AF 


1562 




MOV 


R7,A 






1563 








06EB 


BD3E 


1564 


PRDRP : 


MOV 


R3, tDEMAPO 


06ED 


C4FC 


1565 




JMP 


STOPS 



06EF C5 
06F0 2F 
06F1 93 



06F2 BD5E 
06F4 FC 
06F5 A8 
06F6 FO 
06F7 F2FC 
06F9 1C 

06FA E409 



1566 

1367 

1568 

1569 

1370 

1571 

1572 

1573 

1574 

1375 

1376 

1577 

1578 

1579 

1580 

1581 

1582 

1533 

1384 

1585 

1586 

1587 

1588 

1589 

1590 

1591 

1592 

1593 

1594 

1595 

1596 



JMPR : 



SEL 
XCH 
RETR 



NTOPP : 



:< P. R. device poll & 

R,R. drop pol 1 ■ 
\< Priority device poll 

& P . R .drop pol 1 . 
: Next drop select. 



k Priority or R.R. device pell 

& priority drop poll. > 
1st drop select. 



-SUB ROUTINE 



RETURN ROUTINE. 



RBO 
A..R7 



■SUB ROUTINE 





C NEXT hCCESS 


DROP SELECT . J 


MOV 


R5,#DEM«P0 




MOV 


A,R4 




MOV 


RG,A 




MOV 


A,©R0 




JB7 


STOPS 


:Drop end or not 


INC 


R4 


:< not end ' > 






Ne>:t drop set. 


JMP 


SETSD 





FILE ! AKI:SH3G1 
LOCATION OBJECT CODE LINE 
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HEWLETT- PACKARD i 3043 Assembler 



SOURCE LI HE 



06FC BC31 
06FE B831 

0700 F0 

0701 7205 

0703 E409 



0705 2304 
0707 C4EF 

0709 FC 
07 Oft A 8 
070B FO 

070C 4308 
07 OE A8 

07 OF FF 

0710 3216 

0712 231C 
0714 C4EF 



0716 F8 

0717 3D 



0718 FF 

0719 321D 

071B D40B 

07 ID FF 
07 IE 53FD 

0720 AF 

0721 F8 

0722 5387 
0724 B837 

0726 AO 

0727 2304 
0729 C4EF 



SELSET : 



1397 STOPS: 
1598 
1399 
1 600 
1601 ; 
1602 
1603 i 
1604 
1 6 05 
16 06 

1607 } 

1608 SETSDi 
1609 

161 0 

1611 ; 

1612 AN3W0; 
1613 

1614 ; 

1613 

1616 

1617 ; 

1618 

1619 

1620 ; 

1621 ; 

1622 }• 

1623 ,«»»•"•" 

1624 ; 

1625 ; 

1626 : 

1627 ;-««-«» 

1628 ; 

1629 ; 

1630 DSCF84i 
1631 

1632 j 

1633 i 
1634 
1635 
1636 ; 
1637 

1638 : 

1639 DSCFJJ; 
1640 

1641 

1642 j 

1643 

1644 

1643 

1646 

1647 ; 

1648 

1649 

1650 ; 

1651 ; 

1652 ; M 

1653 : 



MOV 
MOV 
MOV 
JB3 

JMP 



MOV 
JMP 

MOV 
MOV 
MOV 

ORL 
MOV 

MOV 
JB1 

MOV 
JMP 



R4 , #DRMAP 0 
R0,#DRMAP0 
A,8R0 
SELSET 

SETSD 



A, §4 
JMPR 

A,P4 

RO, A 
A,*R0 

A,t08H 

R0,A 

A,R7 
DSCF84 

A, #28 
JMPR 



0167237 

j f Drop «nd * ) 
Drop m-ap **t or not ? 



' Hot s*t » > 
; ***NE>CT CMTMINT3*** 
RETR . 

:< set * > 



:***NEXT CDSCF843*** 
; RETR . 



t DROP SCAN FOR 84 COMMAND. 3 



*D2S 



MOV 
MOVD 



A,R0 
P5,A 



iDroo scan. 



MOV 
JB1 

CALL . 

MOV 
ANL 
MOV 

MOV 
ANL 
MOV 
MOV 

MOV 
JMP 



A.R7 
DSCFJJ 

TSET1 ' 

A,R7 

A , #0FDH 

R7 , A 

A,R0 
A,#087H 
R0,#DRMAPH 
8R0, A 

A..*4 
JMPR 



: 1 bit time counter szt . 
iPesDon** flag 2 cleat- . 



;***HEXT CMTMIHT3*-** 
: RETR , 



t It l> l| M H It tl tl 



1 If M M « H « M » * H II II M It It M * 



-SUB ROUTINE- 



233 
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072B 97 
072C A7 

072D FB 
072E 67 
072F AS 
0730 83 



0731 97 

0732 E42D 



0734 D4 0F 
0736 B857 

0738 FO 

0739 F243 



073B B4FF 
073D F245 

073F 231 B 
0741 C4EF 

0743 C4BA 



0745 FF 

0746 4301 

0748 AF 

0749 E459 



1634 
1633 
1656 
1657 
1658 
1639 
1660 
1661 
1662 
1663 
1664 
1663 
1666 
1667 
1668 
1669 
1670 
1671 
1672 
1673 
1674 
1673 
1676 
1677 
1678 
1679 
1680 
1681 
1682 
1683 
1684 
1685 
1686 
1687 
1688 
1689 
1690 
1691 
1692 
1693 
1 694 
1695 
1696 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1703 
1706 
1707 
17 08 
1 7 09 



VLF INPUT DATA 



SET , 



VLFI1 



VLFRST ! 



CLR 
CPL 

MOV 
RRC 
MOV 
RET 



C 
C 

A,R3 
A 

R3 f A 



-SUB ROUTINE 



C VLF INPUT DATA n 0 H SET, 



VLF I 0 : 



CLR 
JMP 



C 

VLFRST 



I U H H II II 



C WAIT for 84 COMMAND DISPOSAL. 



IDLINT : 



DNTSET ; 



ST04DP : 



CALL 
MOV 
MOV 
JB7 



CALL 
JB7 



MOV 
JMP 



JMF 



MOV 
ORL 
MOV 
JMP 



TSET05 
R0,#RE841 
A.(?R0 
DNTSET 



BCNTBC 
ST04DP 

A, #27 
JMPR 



:Half bit time counter set % start, 
j 84 buffer empty. 



:£.vit 04 operation. 



JPIDL 



A,K7 
A,*01H 
R7, A 
INT04S 



: ***HEXT £ IDLING*** 



84 buffer empt'.' . ^ 



I H II II H U II II H H X I 



C CHANGING OPERATION TO 84 .3 
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0748 P8 
074C 3D 



074D D4 0B 

074F FF 
0750 1234 
0752 C4AF 
0754 53FE 
0736 AF 
0757 E434 



0739 B323 
075B FO 
075C 5307 
073E A9 
073F B837 

0761 FO 

0762 5307 

0764 D9 

0765 C67B 

0767 F9 

0768 4308 
076A AS 

076B FF 
076C 3272 

076E 231 D 
077 0 C4EF 

0772 53FD 
0774 AF 

0773 E477 



0777 F8 

0778 3D 



171 1 ! 

1712 } 

1713 ; 

1714 NDPS04: 
1715 

1716 ; 

1717 ; 
1718 
1719 ; 

172 0 MADAD2 : 
1 721 

1722 

1723 ARIWT: 
1724 
1725 
1726 
1727 
1728 
1 729 
1 730 
1 731 
1732 
1733 IHT 045 i 
1 734 
1733 
1736 
1737 
1738 
1739 
1740 
1741 
1742 : 
1743 
1744 
1 745 
1746 : 
1747 
1748 
1749 : 
1750 
1731 

1752 ; 

1753 DSFOAB: 
1754 

1733 
1756 
1757 
1758 
175? 
1760 
1761 
1762 
1763 
1764 
1765 
1766 DSF04C: 
1 767 



MOV 
MOVD 



CALL 

MOV 
•J BO 
J MP 
ANL 
MOV 
JMF 



MOV 
MOV 
ANL 
MOV 
MOV 
MOV 
ANL 
XRL 



MOV 
ORL 
MOV 

MOV 
JB1 

MOV 
JMP 

ANL 
MOV 
JMP 



A,R0 
P3 , A 



TSET1 

A.. R7 
APIUT 
D I SEND 
A,#0FEH 
R7 . A 
IDL INT 



:1 bit tifflir counter set start , 



-SUB ROUT IN E- 



C 04 DROP SELECT. 3 



RO, KSDMSGH 
A. f?R0 
A.#G7H 
R1 , A 

RO . #DRMAPH 

A,©R0 

A.#07H 

A,R1 

NOCHGE 

A..#0SH 
RO, A 

A,R7 
DSF04B 

A. #29 

JMPR 

A . *0FDH 
R7, A 
DSF04C 



:****NEXT CDSF04C3* -** 
: RETP . 



C DROP SCAN FOP 04 COMMAND . 



»E29 



MOV A.RO 
MOVD P5,A 
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LOCATION OBJECT CODE LINE SOURCE LINE 



01 67237 







1768 












1769 


* 






0779 


D4 0B 


1770 




CALL 


TSET1 






1771 


} 






077B 


F9 


1772 


NOCHGE: 


riov 


A,R1 


077C 


B837 


1773 




MOV 


R0> #DRMAPH 


077E 


20 


1774 




XCH 


A,9RQ 


077F 


BS6C 


1775 




nov 


RO, #SAVDPP 


0781 


AO 


1776 




MOV 


f?R0 . A 






1777 












1778 


* 






0782 


D422 


1779 




CALL 


PARCLL 






1780 








0734 


D414 


1781 




CALL 


VLFOO 






1782 


i 






0786 


2314 


1783 




MOV 


A, #20 


0788 


C4EF 


1784 




JMP 


JMPR 






1785 












1786 


: 










1787 












1788 


■ 










1789 


; 




C 04 COMt 






1790 












1791 












1792 


I 






078A 


B86C 


1793 


RQ4ERS: 


MOV 


RG,#SAVDRP 


078C 


F0 


1794 




MOV 


ft, QRO 


078D 


B937 


1 795 




MOV 


R1 ,#DRMAPH 


078F 


21 


1796 




XCH 


A,9R1 


0790 


AS 


1797 




MOV 


RO, A 






1 798 








0791 


FF 


1799 




MOV 


A,R7 


0792 


52A7 


1 800 




JB2 


TSUCIN 






1801 


; 






0794 


F1 


1802 




MOV 


A,0R1 


079? 


D8 


1903 




XRL 


A f RO 


0796 


C6AE 


1804 




JZ 


MADADE 






1305 


r 






07<^ 


B867 


1806 




MOV 


RO,#DEMAPH 


079A 


FO 


1807 




MOV 


A,9R0 


Q79S 


F2AC 


1808 




JB7 


TSUCI2 - 






1309 


} 






079D 


F1 


181 0 




MOV 


A, >?R1 


07?*£ 


5307 


1 81 1 




ANL 


A.#07H 


07(40 


4308 


1812 




ORL 


A, #OSH 


07A2 


A8 


1813 




MOV 


RO, A 


07A3 


231 E 


1814 




MOV 


A, #30 


07ftfS 


C4EF 


1815 




JMP 


JMPR 






1S16 








07A7 


53FB 


1817 


TSUGIN! 


ANL 


A,#0FBH 


07A? 


AF 


1818 




MOV 


R7 , A 






1819 


* 






07AA 


C4F2 


1820 




J MP 


NTDRP 


07AC 


C4AF 


1821 


TSUGI2: 


JMP 


D I SEND 






1822 








07AE 


E44F 


1823 


MADADE : 


JMP 


MADAD2 






1824 









1 bit tim* counter set. 



; Parity flag cl«ar 

%t VLF f 1 igi c 1 "2 5 r 
: Start "0" bit set . 

:***HEXT C COM 043*** 
: RETP . 



-SUB POUT I HE 



FILE i AKIjSHIGI 



HEWLETT -PACKARD: 3 048 Assembler 



01 67237 



LOCATION OBJECT CODE LINE SOURCE LI HE 







1823 
1326 






































* 






1827 


J 














1828 






C CHANGING 


THE DEVICE MAP. 3 






1829 


r 














1 83 0 
















1831 


« 














1832 


; 1 1 1 1 1 i 


1 M II i 1 IMMIII M 1 I 


! I I 1 I M ! 1 I I I I i t I I i I I I I I I M I I I M 1 I i I I I I I 






1833 


, i 


HEAD 


ADDRESS 


TABLE OF THE DEVICE MAP 1. 






1 333 
1836 


i 1 








;Drop *0 < device map 1 >. 


07B0 


38 


1 837 
1 838 


ROMTI ! 

; 1 


DB 


DVM1 0 




07B1 


3D 


1 839 
1840 


; t 


DB 


DVM1 1 




; Drop # 1 * " * - 


07B2 


42 


1 841 




DB 


DVM12 




;Dr©p #2 •- " 






1 842 


; 1 








; Drop #3 <. *' * . 


07B3 


47 


1 843 
1844 


; 1 


DB 


DVM13 




07B4 


4C 


1 845 




DB 


DVM14 




:Drop #4 < " 






1 846 


; ! 








:Drop #3 C " 3. 


07B3 


51 


1 847 
1 848 


; t 


DB 


DVM13 








1 849 


; 1 1 1 1 1 1 i I 1 I 1 II II M M 1 1 M I 


M 1 1 M ! 1 1 1 M 1 1! ! M ! II I i 1 II M M I i M I ! 1 I I 






1 850 










: Device table head address set. 


07B6 


B837 


1 831 


DEVCH : 


MOV 


R0,#DRMAPH 


07B8 


FO 


1832 




MOV 


A , ARO 




! r for current drop *. 5 


07B9 


3307 


1853 




A ML 


A,#07H 






07BB 


03B0 


1854 




ADD 


A.#ROMTI 






07BD 


A3 


1353 
1 856 




MOVP 


A, A A 






07BE 


A9 


1 837 




MOV 


R1 , A * 






07BF 


F1 


1838 




MOV 


A , AR1 






07CO 


72F8 


1 859 




JB3 


PUEND 




: Device polling map set or not 


07C2 


F9 


1 860 




MOV 


A,R1 




(Priori few or round robin - 


07C3 


0304 


1 861 




ADD 


A,#4H 






07C3 


A8 


1862 




MOV 


RO j A 






07C6 


FO 


1863 




MOV 


A.. 9R0 




i 


07C7 


72 CE 


1 864 




JB3 


PRSET 






07C9 


FF 


1 865 




MOV 


A,R7 




; Pol ling flag S~ t . f round robin.' 1 


G7CA 


53EF 


1 866 




AHL 


A,#0EFH 






07CC 


E4D1 


1867 




JMP 


RPSETE 










1 868 










: Pol ling flag «»■.' priontj? poll. 


07CE 


FF 


1869 


PFSET: 


MOV 


A,R7 




07CF 


431 0 


1 870 




ORL 


A,#1 OH 






07D1 


AF 


1871 


RPSETE t 


MOV 


R7,A 










1872 










: R 0 = device map 2 pointer. 


07D2 


B85E 


1873 




MOV 


R0,#DEMAP0 


07D4 


BAOO 


1874 
1875 




MOV 


R£,#0H 




:R2 « F.F flag. 


07D6 


FA 


1876 


DEVPS! 


MOV 


A,R2 




; 


07D7 


96DE 


1877 




JNZ 


SMPAC 






07D9 


BAFF 


1878 




MOV 


R2,#0FFH 






07DB 


F1 


1879 




MOV 


A,9R1 




•<; bit 0-3 > 


07DC 


E4E3 


1880 
1881 




JMP * 


COMCT 
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07DE 


BP 00 


1 832 


SUPAC : 


MOV 


p? m nu 

Pi*. # n un 


07E0 


Ft 


1 333 




MOV 


A , OR 1 


07E1 


47 


1 334 




SWAP 


A 


07E2 


19 


1833 
1836 




INC 


R 1 


07E3 


530F 


1 887 


COHCT i 


ANL 


o m nru 

H / KUrn 


07E3 


AO 


1 338 




MOV 


(?R0 , A 


07E6 


D30F 


1 339 




XRL 


A # 0FH 


07E8 


C6F2 


1 390 






ft vLt 


07EA 


F8 


1 391 




i lUY 


A, R0 


07EB 


0363 


1892 




XRL 


A,*DEMAP7 


07ED 


C6F3 


1 893 






DEVCE2 


07EF 


1 8 


1 394 






R 0 


07F0 


E4D6 


1 393 
1896 




.IMP 




07F2 


C8 


1397 


DEVCE: 


DEC 


R0 


07F3 


FO 


1 398 


DEVCE2 : 


MOV 


A j 9R 0 


07F4 


4380 


1899 




ORL y 


A , #8 OH ' 


07F6 


AO 


1900 




MOV / 


<?R0, A 


07F7 


83 


1301 
1902 


1 


RET / 


07F8 


B85E 


1903 


PUEND : 


MOV 


RO,#DEMAP0 


07FA 


BOFF 


1 904 




MOV 


©RO,#0FFH 


07FC 


83 


1905 
1906 
1907 




RET 








1903 


; ##***#«*#*######*######*** 



bit 4 - 7 



map 



map 1 



De v ice end ** 
Device map end ? 



: Device map 1 not set . 



Erron* 
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W£»-'LV* T-r hC M^r • ■-? n '?t w " 
cnncrg LINE 



i 

2 ; 

3 •j,*t.(m***+*+*tf*>»****-M 



4 

3 
•6 
7 
8 
9 
1 0 
1 1 
12 
13 
14 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
33 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
31 
52 
53 
34 
35 
56 
37 



SEISnr u_mm 
SEIShKU_YY 
SEI3h»*U~VV 
***** 

***** 
***** 
***** 
***** 
**'*■*« 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 



EQU 01 H 
EQU 12H 
EQU 53H 
EQU 2 



Version No. 

: > > 



<<< TOSHI N0_03 
<<< TOSHIBA UO OS Z » 
<<< TOSHI * 1HO OS >>> 
<<< TOSHI NO OS >>> 

sztiscixsxust 

<%< Data Format 

Adrx H ECU Address H 

Adrs L < ECU Address L 

Data Length M 
Data 1 



< Data c to Drop P Command / Data 



Data N 



Bv M.TmHAKm & T.INOUE 



. ***** 

} * 

• ***** 

; ***** 

• ***** 

• ***** 

• ***** 
***** 
***** 
***** 



Function 
< 1 > 



CCC % ECU Commmunicat ion 
Echo Back 

Forced Tuning OfT Kev 
Send Function C ALOHA > Test 



(2> Ram Back up 

<3> - — Verification 



k-fc *-***********:fr**4******:fc-# 



************************** ****** * ***JriJ 

»s»s << : Bug List * * > 

sssss 

SSSSS 
SSSSS 
SSSSS 
SSSSS 

tsssssssssstss******** *************************** 



BIAS: 



EQU 0000H 



PROGRAM VERS I OH : EQU BIAS 
PK_CRC_ERROR: EQU B1A3+4 
RxIcPC_OK_YO : EQU BIAS+S 



DS 4 
DS 4 
DS 4 



APPENDIX C 
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HEWLETT-FACKfiRD : 8086 Assembltr 



SOURCE LINE 

58 IBF_OVER_FLOI»i: 
39 SCAN_MODE_FLAG: 

60 VIEW_CHAHNEL : 

61 PC_COOE: 

62 EVENT_CHANNEL 

63 ; 

64 VLF_ERROR_MAP ! 

65 PC_FC_LI3T: 

66 BASIC_AUTHOi 
6? 

68 
69 
70 

71 i 

72 A200H: 

73 CH_N0 — FREQ 

74 T If1E_ TABLE : 

75 JUMP_ADDRESS : 

76 NEXT_GO_ADRS : 

77 ; 

78 T0_DR0P: 

79 TcTcCC ; 
90 ; 

81 DS2: 

82 INDEX_RX_J : 

83 INDEX„TX_1 : 

84 CTRL_1 : 

85 CTRL.I.COUHT: 

86 IHDEX_RX_2! 

87 INDEX_TX_2: 

88 CTRL_2: 

89 CTRL 2_C0UNT: 

90 PAGE_SW: 

91 ECHO_BhCK_FlAG ! 

92 REVERS — CHANEL : 

93 TX_BUSY_FLAG: 

94 BASE_POINT: 
93 1HIT_F0INT: 

96 BINARY_LED: 

97 ECHO_BACK_ADPS 

98 ~ 

99 CONV_NO: 

100 DROF_NO: 

101 IC.BYTE: 

102 DEVICE_HO: 

103 ID.BYTE! 

1 04 CONV_NO_BITt 
1 OS DROP_NO_BIT: 
106 DEVICE_NO__BIT: 
1 07 

108 MUL_ADR 

109 EXTPN.STAT 
1 1 0 TEMP_R_ CH 
111 "~ 
112: 

1 1 3 OBF_BF_N i 

1 1 4 DBF BF CMD : 



EQU BIAS+12 
EQU BIAS+14 
EQU BIfiS+16 
EQU BIAS+32 
EQU BIAS+48 
EQU BIAS+36 
EQU BIAS+128 
EQU BIAS+236 
EQU B1AS+236+1 28 
J BIAS+312 



EQU 200H 
EQU A200H 
EQU A2 0 0H+10 0H 
EQU A200H-M20H 
EQU «200H+200H 

480H 

EQU 0500H 
EQU 06 0 OH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



0700H 

DS2+2* < 

DS2 + 2*2 

DS2+2*3 

DS2+2*4 

DS2+2*5 

DS2+2*6 

DS2*2*7 

DS2*+-2*8 

DS2+2*9 

DS2*2*1 0 

DS2+2*1 1 

DS2+2*1 2 

DS2+2*13 

DS2+2*14 

DS2+2-15 

032+2*16 



EQU DS2+2*18 
EQU D32+2-19 
EQU DS2+2*20 
EQU DS2+2-21 
EQU DS2+2*22 
EQU DS2+2+23 
EQU DS2+2-24 
EQU DS2+2-25 

EQU DS2+2*29 
EQU DS2+2*30 
EQU 052+2*31 

74 OH 
EQU DS2+2*32 
EQU OBF BF N+1 



DS 2 
DS 1 
DS 3*2 
DS 8*2 
DS 8 

DS 128 
DS 1 28 
DS 128 



DS 256 
8*8*2 
8*8*2 
64*2 



FREQUENCY TABLE SThRT FROM HEP! 



; DS 2 STORE #3 

J DS 2 
j DS 2 



0000 0000 
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HEWLETT-PACKARD: *086 Assembler 



1 13 
116 
117 
118 
119 
120 
121 
122 
123 
124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
143 
149 
150 
151 
132 
153 
154 
135 
156 
137 
158 
159 
160 
161 
1 62 
163 
164 
165 
166 
167 
168 
169 
170 
171 



SOURCE LINE 

OBF BF_ID: 
OBfIbF_BYTE: 
CONV_SELECT : 



EQU OBF_BF_N+2 
EQU 0BF_BF_M-*-3 
EQU OBF BF_N+16 



PS S 



DS1 ! 

NOW — EVENT ! 
BEFOF.EVENT ! 
EVENT_EHttBLE: 

LSB_LEt> t 
!1SB_J-ED : 
HSB_LEPt 
FPVJ-ED : 

KEY DATAr 
0NEJ5EC.TIMER! 
TUnIr^DI ! 
TUNER_02 ! 
TUNER.CBL: 
UP.FLAG ! 
D0UN_FLAG: 
PC„F COEXIST: 
POUER_FEED ! 



EQU 0780H 
EQU DS1 
ECU DS1+1 
EQU DS1+2 

EQU 0S1+4 
EQU DS1+5 
EQU DS1+6 
EQU DS1*7 

EQU DS1+9 
EQU DS1+1 0 
EQU DS1+1 1 
EQU PS1-M2 
EQU OS1+13 
EQU DS1+14 
EQU DS1+15 
EQU DS1+16 
EQU DS1+17 



DS16: 

DROP_CMD_BF : 
SPU_CMD_BF s 
FROMJ3BF_BFi 

SEND^ENABLEi 
SENDZADDRESS : 
SEND_INDEXt 
SEND_CMD_RESP : 
SEND DATA^BUFFi 



EQU 800H 
EQU DS16 
EQU DS16+16*! 
EQU DS16-M6*2 

EQU DS16+16*3 
EQU SEHD_ENABLE+1 
EQU SEND_ADDRESS+2 
EQU SEND.ADDRESS+3 
EQU SEND_ADDFESS+4 



33 EVENT_NO__FREQ i EQU 900H 



DS 16 
DS 16 
DS 16 

DS 1 

DS 2 

DS 1 

DS 1 

DS 123 

DS 236 



KEY_DATA_STACK 
ECuZaDDRESS : 
TX_LENGTH : 
TX COMMAND : 
TxIbUFFER : 



TIHER_C0UNTER: 
INDEX HISTORY: 
HISTOPY_BUFFER: 



EQU 100^H 

EQU KEY_D«TA_STACK+ 16**4 
EQU ECU_APDRESS*2 
EOU ECU_APD*ESS+3 
EQU ECU_APDRESS+4 



EQU 2 00 OH- 4 
EQU 200 0H-2 
EQU 2 000H 



PS t 6*64=1 024 
DS 2 
DS 1 
DS 1 
DS 256 
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HEWLETT-PACKARD: 3086 Assembler 
SOURCE LINE 



172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
132 
183 
1S4 
183 
1 86 
187 
188 
189 
190 
191 
192 
193 
194 
193 
196 
1 97 
198 

1 99 
200 
201 

2 02 
2 03 
2 04 
205 
206 
207 
208 
2 09 
21 0 

21 1 
212 
213 
214 
215 
216 
217 
218 
219 

22 0 
221 
222 
223 
224 
225 



PhGE_MEM: 

STACK_END i 
STACr_T0P i 
* 

• ************ 

es_back_up : 
es_back~up_1 : 

E3~BACK_JJP_2 : 



EQU 3000H 

EQU 39FFH 
EQU 4000H 

BACK!_JJP RAM Ar*5 ********* t**** *■ + *+********,« 



EQU 0 
EQU 20 OH 
EQU 4 0 OH 



ES_EVEHT_TlMEP.i EQU 6 00H 



************ I rued i at* Dat5 



D3 512 
01 312 

ds 512 

DS 1 28*6 



MUL_MQ 

TIMEP_OUT_COOE 
PLUSj<EY__CODE : 
EVENT_KEY_CODE 
AUTHO_KEY_CQDE 
ONOFF~rEY_CODE 
MIHUS_KEY_C0DE 
SCAN_KEY_CODE : 
CLE* F _l; E Y — C 00 E 
SEND_KE »'_CODE : 
POWER_ON_CODE : 
POWEP~OFF_CODE 
RECENT ON_CODE 
RELEASE^ CODE : 
KEY_PUSH_CODE: 

ASC II_E«: 
ASCII_ttU: 
ASCII SC: 

ascii_f: : 

h:?C 1 1~PC ; 
ASCI I_CL : 
ASCI I_SE- 
ASCII_pO: 
ASC I I_J>E : 
ASCI I_MtJ: 
A5CII_HG : ' 
ASCI I_CO: 
ASCII^PR: 

PUSHBALL : 
POP_ALL i 

J 

SEND_MAX.i 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



0 

1 OH 
1 1 H 
12H 
13H 
1 4H 
15H 
16H 
17H 
1 8H 
1 9H 
1 *H 
1BH 
1CH 

4372H 

4 1 53H 

3343H 

4643H 

5043H 

434CH 

5343H 

4164H 

6445H 

0D49CH 

0D4DCH 

43DCH 

5072H 



EQU 6 OH 
EQU 61H 

EQU 64*2 
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HEWLETT-PACKARD: 8086 Afi«mbler 
SOURCE LINE 



0000 FA 

00 01 B8A2FF 

0004 92 

0005 B8F800 

0006 EF 

0009 B8A4FF 
00OC 92x 
000D B83F00 

001 0 EF 
00*1 B8h8FF 

0014 92 

0015 B83C88 
0 0^8 EF 

00'9 BAA6FF 
OOiC B8FC21 
OO'F EF 

0020 B80020 
0 023 8ED8 



0025 BB0000 
0023 B80000 
0 02B 8907 
002D 83C302 
0030 81FB0040 
0 034 72F5 



0036 B80000 



229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
,251 
252 
253 
254 
255 
256 
257 
258 
259 
26 0 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 



drgp_cmd_port : 
opopZdata_port ! 

ECU_H_ADDRESSi 

ECU_L_ADDRESS : 

INT_OFST 

IHT10FST 

IHT30FST 

TIMER1_0FST 

ACHD 

ACHC 

BCHD 

BCHC 



EQU 0S2H 

EQU 08 OH 

EQU 0102H 

EQU 01 00H 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 



OttOH+C 5*4 > 

?2 

60 

72 

00 

04 

02 

06 



RUN : 



INITIAL SET 


UP IAPX186 


ORG 


0000H 


CLI 




jLCS SET UP 


16KB 


MOV 


AX, 0FFA2H 


XCHG 


DX, AX 


MOV 


AX, 00F8H 


OUT 


DX.AX 


;PCS SET UP 


FROM OO00H AT I/O MAPPED 


MOV 


AX, 0FFA4H 


XCHG 


DX»AX 


MOV 


AX,003FH i 


OUT 


DX.AX 


MOV 


AX, OFF ASH 


XCHG 


OX , AX 


MOV 


AX.8S3CH 


OUT 


DX . AX 


;MCS SET UP 


04 0 0 OH 


MOV 


DX, 0FFA6H 


MOV 


AX,21FCH 


OUT 


DX.AX 


MOV 


AX,2000H 


MOV 


DS, AX 



RAM_CLEAR: 
RAM_CLEAR_LP: 



MOV BX,BIAS 
MOV AX,0 
MOV CBXJ^AX 
ADD BX, 2 
CMP* BX>4nOCH 
JC RAM_CLEAR_LF 



3-yAITE3 INSERTED 



-JUMP TABLE WRITE 

MOV AX , 0 
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HEULETT-PACKARD: 8 096 Assembler 



0039 8ED8 

003B B83400 
003E C7070002 
0042 C7470200FE 

0047 BB3C00 
004A C7070003 
004E C7470200FE 

0 053 BBB4 0 0 
0036 C7070004 
005A C7470200FE 
0Q3F C747Q400Q3 
0064 C7470600FE 
0069 C747030006 
006E C7470AO0FE 

0073 BB4S00 
0076 C7070007 
007A C747020QFE 



007F B80020 
0 082 8ED8 
0 084 8ED0 



0 086 
0089 
008C 
008D 
0090 
0093 
0 094 
009," 
009A 



BA52FF 
B80FO0 
EF 

BA34FF 
B80F00 
EF 

BA56FF 
B803C0 
EF 



0Q9B B30000 
0 09E BACOFF 
C0A1 EF 
0 0A2 B000 
0GA4 BAC2FF 
0 0A7 EF 



00*13 B80000 
OOAB BAD4FF 
GOAE EF 
OOAF BO00 
0 0B1 BAD6FF 
00B4 EE 

00B3 BCF03F 

00B8 B018 



SOURCE LI HE 

286 MOV 

287 j INT1 

288 MOV 

289 MOV 

290 MOV 

291 ; IHT3 

292 MOV 

293 MOV 

294 MOV 
293 ; INTO 

296 MOV 

297 MOV 

298 MOV 

299 MOV 

300 MOV 

301 MOV 

302 MOV 

303 ; TIMER 

304 MOV 
303 MOV 

306 MOV 

307 ; SET UP 

308 ; 

309 i 
31 0 

31 1 
312 

313 ; 

314 
715 
316 
317 
318 
319 

32 0 
321 
322 

323 : 

324 ! 

325 
326 
327 
328 
329 
330 

331 ; 

332 ; 

333 
334 
333 
336 
337 
338 

339 ; 

34 0 

341 j 

342 



ADOR,— 



OS, AX 



ADDR . 



ADDR, 



BX, INT10FST 
WORD PTR CBX3,200H 
WORD PTR CBX+23, 0FE00H 

BX, INT30FST 
WORD PTR C6X3,300H 
WORD PTR EBX+23, 0FE00H 

/CASCADED WITH INT2/INTA0.- 

BX,INT_QFST 
WORD PTR CBX3, 400H 
WORD PTR CBX+23, OFEOGH 
WORD PTR CBX+43.5 00H 
WORD PTR GBX+63, OFEOOH 
WORD PTR CBX*83.600H 
WORD PTR CBX+1 03, 0FE0OH 

INTP. mODP . : 

BX,TIMER1_OFST 
WORD PTR CBX3,70 0H 
WORD PTR CBX+23, OFEOOH 



TIMER- 



MQV AX,200GH 

MOV DS,AX 

MOV SS,AX 

SOKHs SQUARE WAVE 

MOV OX . 0FF32H 

MOV AX, 15 

OUT DX.AX 

MOV DX,0FF54H 

MOV AX,1"5 

OUT D'^AK 

MOV DX, 0FF56H 

MOV AX.OC003H 

OUT DX.AX 

-INITIAL SET UP »JF DMA CH . 0 : RX TRAMS 

■SOURCE POINTER 

MOV ( ACHD 

MOV DX.OFFCOH 

OUT DX, AM 

MOV ftL,Q 

MOV DX.0FFC2H 

OUT DX.AX 

— INITIAL SET UP OF DMA CH,!;TX TRANS — 

-DESTINATION POINTER 

MOV AM, ACHD 

MOV [>x, 0FFD4H 

OUT DX,AX 

MOV AL^ 0 

MOV DX, 0FFD6H 

OUT DM, AL 

STACK SET UP 

MOV SP.3FF0H 

— INITIAL SET UP OF 8274 

M0V *L, 00011 000B „: CH . RESET 



01 67237 

244 

HEWLETT-PACKARD: 3086 A***n*bl*r 



SOURCE LINE 



OOBA E604 


343 




OUT 


ACHC , AL 




344 


; — PTR £A — 






OOBC BB0231 


343 




MOV 


BX.0011000100 000010B 


OOBF BA0400 


346 




MOV 


d::.achc 


00C2 E87E01 


347 




CALL 


SETCOM ? 




348 


; — PTR 2B — 




. 0 0 1 0 1 0 0 0 0 0 00 00 1 OB 


00C3 BB0228 


349 




MOV 


DOCS BA0600 


330 




MOV 


DX.BCHC 


OOCB E87501 


331 




CALL 


SETCOM 




352 


i — PTR 4* — 




* 


OOCE BB0420 


333 




MOV 


BX, 001 000 Q 00 0QM01 qob 


00D1 BAO400 


334 




MOV 


D^.ACHC * 


00r>4 E86C01 


333 




CALL 


SETCOM 




336 


i — PTR 4B— 






0007 BBQ420 


337 




MOV 


BX » 001 000 0 0000001 OOB 


OODA BA06 00 


333 




MOV 


PX,BCHC 


OODD £36301 


339 




CALL 


SETCOM . * 




36 0 


• — PTR 7ft — 






OOEO BB077E 


361 




MOV 


BX, 01 11 111 0000001 1 IB 


0OE3 BA0400 


362 




MOV 


PX,ACHC 


00E6 E85A01 


363 




CALL 


SETCOM 




364 


i — PTR 1 B — 






00E9 B8010C 


363 




MOV 


ex, 00001 1 OOOOOOOOOIB 


QOEC BA06 00 


*366 




MOV 


DX,BCHC 


OOEF E85101 


367 




CALL 


SETCOM 




368 








00F2 B010 


369 




MOV 


«L.. 0001 OOOOB 


00F4 E604 


37 0 




OUT 


ACHC, AL 




37! 


j — PTR 1A — 






00F6 BB012C 


372 




MOV 


BX. 001 01 1 00 000000016 


O0F9 6(40400 


373 




MOV 


DX,ACHC 


OOFC E844 01 


374 




CALL 


SETCOM 




375 


. — PTR 3A— 






OOFF BB05E2 


376 




MOV 


BX, 1 1 1 00010000001 01B 


01 02 BA0400 


377 




MOV 


DX,ACHC 


0105 E83B01 


378 




CALL 


SETCOM 




379 


: — RTS OFF— 






0108 BB05E2 


380 




MOV 


B^ 1 1 1 0001 ooooooi oi e 


01 OB B Pi 04 0 0 


381 




MOV 


DX, ACHC 


01 OE £53201 


382 




CALL 


SETCOM 




383 










384 








385 


. — INTO 






0111 B82800 


386 




MOV 


AX,23H : LEV'EL-O. EDGE TR ICGER MAS** , CASCml 


0114 BA38FF 


387 




MOV 


DX . 0FF38H 


0117 EF 


383 




OUT 


d::. a>-. 




389 


;--INTl 






0118 B81A0G 


390 




MOV 


AX . 1 AH i LEVEL* 1 .LEVEL TRIGGER . MAS* 


01 IB BA3AFF 


391 




MOV 


DX, 0FF3AH 


01 1E EF 


392 




OUT 


DX . AX 




393 


; — IHT3 






011F B81900 


394 




MOV 


A>M9H ;L£VEL*2, LEVEL TRIGGER. MASK 


0122 BA3EFF 


393 




MOV 


DX . 0FF3EH 


0125 EF 


396 




OUT 


dm , a;: 




397 


I — TIMER1 INTR. 






0126 B80BO0 


398 




MOV 


AX, 101 IB :LEVEL*3.MHS»' 


0129 BA32FF 


399 




MOV 


DX, 0FF32H 
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HEWLETT-PACKARD: 3036 Asr*mbi*r 



SOURCE LINE 



012C 


EF 


400 




OUT 


DX, AX 






401 












4 02 












4 03 












4 04 












405 












4 06 












4 07 












4 08 












4 09 












41 0 












411 












412 












413 












414 












415 












416 












417 












416 


. 










419 


f 










420 




Initial ize 






421 












422 












423 


* 






012D 


880000 


424 


MAIN ST APT i 


MOV 


AX, 0 






425 








0130 


BBC005 


426 




MOV 


BX,TO_DRQP 


0133 


S91E0207 


427 




MOV 


CINDEX_RX 13,BX 


0137 


891E0407 


428 




MOV 


CINDEX_TX_13,BX 


013B 


A23E07 


429 




MOV 


BYTE PTR CTEMP_R_CH3,AL 


013E 


A21807 


430 




MOV 


CTX_BUSY FLAGYL 


0141 


A224 07 


431 




MOV 


CCOMV N03,AL 


0144 


A291 07 


432 




MOV 


CPOWER_FEED3,AL 






433 








0147 


A35007 


434 




MOV 


CCONV_3ELECT3 , AX 


014A 


A35207 


433 




MOV 


CCONV_SELECT+23 , AX 


0140 


A35407 


436 




MOV 


CCON V_SELECT+4 3 . AX 


0130 


A35607 


437 




MOV 


CCONV_SELECT+6 3 . AX 






438 








0153 


8B0006 


439 




MOV 


BX,TO_CCC 


0156 


891E0C07 


440 




MOV 


C INDEX TX 23 .BX 


015A 


891E0A07 


441 




MOV 


CINDEX_RX_23,BX 






442 








015E 


A20607 


443 




MOV 


CCTRL_1 3, AL 


0161 


A20807 


444 




MOV 


CCTRL_1_COUNT3..AL 


0164 


A20E07 


445 




MOV 


CCTRL 23 . AL 


0167 


A24007 


446 




MOV 


tOBF_BF_N3,AL 


016A 


A31407 


447 




MOV 


CECHO_BACK_FLAG3 ,RX 


016D 


A31607 


448 




MOV 


C REVERS_CH ANEL 3 , AX 






449 


> 






0170 


880030 


450 




MOV 


AX,PAGE_MEM 


0173 


A31207 


451 




MOV 


CPAGE_SUI3,AX 






432 








0176 


8B4107 


453 




MOV 


BX,OBF_BF_CMD 


0179 


891E1 007 


454 




MOV 


C CTRL„2_C0UNT 3 , BX 






433 


$ 






01 7D 


BOOA 


436 




MOV 


AL, 1 0 
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HEWLETT-PACKARD : 3036 Assembler 
SOURCE LINE 



017F 


A23A07 


457 






458 


0182 


080020 


459 


0185 


A3FfelF 


460 


0188 


E88205 


461 






462 


018B 


E3D60S 


463 


018E 


E8F305 


464 


0191 


E84B06 


465 


0194 


B03F 


466 


0196 


A29E00 


467 






463 






469 


0199 


£856 06 


470 


019C 


E8D306 


471 


019F 


E8FC05 


472 


01 A2 


E887 05 


473 






474 






475 






476 


01 A5 


BB0004 


477 


01A8 


26813FA5A5 


473 


01 AD 


740A 


479 


01 AF 


BB0002 


'430 


0182 


26813FA5A5 


481 


01 B7 


7542 


482 


0189 


8BF3 


433 


01B8 


B6FC01 


484 


01BE 


B90000 


435 


01C1 


26326F04 


486 


01CS 


26 024F04 


487 


01C9 


43' 


483 


01CA 


48 


489 


01CB 


75F4 


490 






491 


01 CD 


263A6C02 


492 


01D1 


7528 


493 


01 D3 


263A4C03 


494 


0107 


7521 


495 






496 


01D9 


8BDE 


497 


01DB 


81F30002 


498 


01 DF 


81F30004 


499 


01 E3 


891EFC1F 


500 






501 


01 E7 


B80002 


5 02 


01EA 


BBOOOO 


503 


01ED 


263 A OC 


5 04 


01F0 


880F 


505 


01F2 


43 


506 


01 F3 


46 


507 


01F4 


48 


508 


&1F5 


75F6 


5 09 


01 F7 


E901 00 


51 0 






51 1 


01FA 


90 


512 






513 



MOV EONE_SEC_TIMEP3 ,AL 
«OV AX,HISTOP*f_BUFFEF 

mov t inde;-:_histopv3 , ax 

CALL ECO_AOPS_PEAD 

CALL INIT_AUTHO_TBL 
CALL INIT_VIEW_TPL 
CALL INIT_CODE 
MOV AL , 3FH 

MOV ESCAN_MODE„FLAG3, AL 



CALL FPEGL.CALC 
CALL CH ANNEL — HOSE I 
CALL EVEWT_DATA_CL 
CALL INIT_EV_JIMER 



MOV BX,ES_BACK_UP_2 

CMP WORD FTP ES: CBX1 , OAShSH 

JZ BACK_UPJ<:AI 

MOV BX,ES_BACK_JJP.J 

CMP WORD FTP ES: CBX3„0A5A5H 

JNZ BACKJJP.EXIT 

MOV SI,BX 

MOV AX , 5 08 

MOV CX,0 

XOR CH,ES:CEX+4 3 
ADD CL,ES:CBX+4 3 
INC BX 
DEC AX 

JNZ BACK_UP_CK1 

CMP CH,E3: CSI+23 
JNZ BACK UP_EXIT 
CMP CL,ES:ESI+33 
JNZ BACK_UP_NONE 

MOV BX,SI 

XOR BX,ES_BACK_UP_1 

XOR 8X,ES_BACK_UP__2 

MOV rTIMER_COUNTER3,BX 

MOV AX, 512 

MOV BX, PROGRAM VERS I ON 

MOV CL,ES:C5I3 

MOV CBX3,CL 

INC BX 

INC SI 

DEC AX 

JNZ BACK_UP_CK2 
.IMP BACKJJP_EXIT 

NOP 
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HEWLETT-PACKARD: 8086 Assembler 



SOURCE LIME 



01FB 


E81D03 


314 


Q1FE 


E83D03 


313 






516 


02 01 


BE0OO0 


517 


02 04 


C60458 


518 


0207 


C 64401 12 


319 


02 06 


C6440201 


52 0 


02 OF 


C644 0302 


321 






322 






523 


0213 


B84 0AO 


324 


0216 


BACAFF 


323 


0219 


EF 


326 






527 






328 


021 A 


B07F 


529 


02 1C 


BB3C07 


530 


02 1F 


8807 


531 






532 


0221 


B84C0C 


533 


0224 


BA28FF 


334 


0227 


EF 


333 






536 






'537 


0229 


BB03D9 


538 


022B 


BA0400 


539 


022E 


E81200 


54 0 






541 


0231 


B8Q008 


542 


0234 


BA62FF 


543 


0237 


EF 


544 


0238 


B8S1C0 


545 


023B 


BA66FF 


546 


023E 


EF 


547 






548 


023F 


FB 


549 






550 


024 0 


E9BO00 


551 






552 






553 






554 






555 






556 






557 






558 






559 






560 


0243 


8AC3 


561 


0243 


EE 


362 


0246 


8AC7 


563 


0248 


EE 


564 


0249 


C3 


365 






566 






567 


024A 


8001 


568 


024C 


E604 


369 


024E 


BOOF 


570 



BACKJJP_EXITi 



CALL INIT TIH_TBL ; • 

CALL !NIT_JIJMP_TeL ;; 

MOV S^PRQGRAMVERSION 
MOV BYTE PTR CSIJ.SEISAKU YY 
MOV BYTE PTR [SI+ U , SEISAKU MM 
MOV BYTE PTR tSI+23,3£I SAKU~"dO 
MOV BYTE PTR tSI + 33 , SE ISAKlTw 



MOV 


AX. OA 04 OH 


MOV 


DX, OFFCAH 


OUT 


DM, AX 


IN 


AL.ACHC 


AND 


AL, 010111116 


MOV 


AL, 011 1 1 1 1 1B 


MOV 


BX, EXTRN STAT 


MOV 


BYTE PTR CBXJ,AL 




MOV 


AX, 01 001 1 008 ;NOU 


MOV 


DX, 0FF28H 


OUT 


OX , AX 




KX. tHHflLE 




MOV 


EX, 1 1 01 1 001 0000001 IB 


MOV 


DX,ACHC 


CALL 


SETCOM 


MOV 


AX, 00800H 


MOV 


DX, 0FF62H 


OUT 


DX.AX 


MOV 


AX , 1 1 000000000000018 


MOV 


DX, 0FF66H 


OUT 


DX , AX 


STI 



; NOW UNMASK INTO, INT1 , INT? . TIMEP1 INTF 



4HP HAJIMEPUYO 



SETCOM: 



-SETCOM 
MOV 
OUT 
MOV 
OUT 
RET 



AL , BL 
DX, AL 
AL , BH 
DX , AL 



f PTR 1ft- 

HDLC_TX_$TART: MOV 
OUT 
MOV 



AL, 00000001B 

ACHCAL 

AL.. 00001 1 1 IB 
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HEWLETT-PACKARD: 3086 As-embler 
SOURCE LINE 



0250 E604 



0252 
0254 
0256 
0259 
025C 
025E 
02G0 
0261 
0263 
0265 
0267 
0269 
026B 
026D 
026F 
0271 



BOOS 

E6 04 

A01607 

A23E07 

8AE0 

24 01 

F8 

DOCO 
0C60 
E6 04 
BO 05 
E606 
8AC4 
24 02 
OCEO 
E6 06 



0273 
0276 
0279 
027C 
027F 
0232 
0285 
0288 

0288 
028D 
Q23F 
0292 
0294 
0295 
0297 
0299 



E85300 
E85000 
E84D00 
E84A00 
E84700 
E84400 
E841 00 
E83E00 
✓ 

BOOS 

E604 

A03E87 

2401 

F8 

DOCO 
0C69 
E604 



029B B080 
029D E604 



Q29F 
02A1 
02A2 
0205 
02rt6 
02A8 
02AB 
02AC 
02AE 
02B0 



8BC6 
40 

BADOFF " 
EF 

B002 

BAD2FF 

EE 

8AC1 

B400 

BAD8FF 



571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
59 0 
591 
592 
593 
594 
595 
596 
597 
598 
599 
600 
601 
602 
6 03 
604 
6 05 
6 06 
6 07 
6 08 
6 09 
61 0 
61 1 
612 
613 
614 
615 
616 
617 



OUT 

■ — REVERSE CH 
MOV 
OUT 
MOV 
MOV 
MOV 
AND 
CLC 
ROL 
OR 
OUT 
MOV 
OUT 
MOV 
AND 
OR 
OUT 

-RTF' 5A 

MOV 

OUT 

MOV 

OUT 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 

CALL 
-PTR 5A 

MOV 

OUT 

MOV 

AND 

CLC 

ROL 

OR 

OUT 

RTS ON- 



ACHC. AL 

SELECT 

AL, 000001 01B 
ACHC , AL 

AL, BYTE FTP t REVERS_CHANEL3 
BYTE PTR CTEMP_R_CH3, AL 
AH, AL 

AL, 00000001B 
AL 

AL . 01 1 00000B 
ACHC, AL 
AL, 000001 01B 
BCHC, AL 
AL, AH 

AL, 0000001 OB 
AL, 1 1 1 0 000 OB 
BCHC, AL 



AL , 000001 01 B 
ACHC, AL 
AL.. 01 1 OOOOOB 
ACHC, AL 
WAIT 
UAIT 
WAIT 
UAIT 
WAIT 
WAIT 
WAIT 
WAIT 



RTS HOLD 12»s UNTIL T* . ENAEi. 



AL, 000001 01B 
ACHC AL 

AL, BYTE PTR CTEMP_R_CH3 
AL, 00000001B 

AL 

AL, 011 01 001B 
ACHC , AL 



MOV 
OUT 

-INITIAL SET UP OF 

-SOURCE POINTER SET 

DESTINATION POINTER SET 



AL>1O«0OO00B 
ACHC , «L 
DMA,CH.1 tTX TRANS 



618 


MOV 


AX, SI 


619 


INC 


AX 


620 


MOV 


DX, OFFDOH 


621 


OUT 


DX,AX 


622 


MOV 


AL,02H 


623 


MOV 


DX, 0FFD2H 


624 


OUT 


DX, AL 


625 


MOV 


AL,CL 


626 


MOV 


AH,0 


627 


MOV 


DX, 0FFD8H 



: SOURCE hDR. 



j TRANSFER COUNT 
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HEWLETT-PACKARD: 9036 Assembler 
SOURCE LINE 



02B3 


EF 


628 






629 






630 


02B4 


BADAFF 


631 


02B7 


B8861 6 


632 


02BA 


EF 


633 






634 


02BB 


E80B00 


635 


d2BE 




636 


8SDE 


637 


02C0 


SA07 


638 


02C2 


E600 


639 






640 


02C4 


BOCO 


641 


02C6 


E604 


642 


02C8 


C3 


643 






644 


02 C 9 


BBOQOO 


645 


02CC 


43 


646 


02CD 


81FBFF00 


647 


02D1 


75F9 


648 


02D3 


C3 


649 






650 






651 






652 






653 






654 






655 






656 






657 












659 






66 0 






661 






662 






663 






664 






665 






666 






667 






668 






669 






670 






671 






672 






673 






674 






675 






676 






677 






678 


6300 


9C 


679 


6301 


60 


680 


6302 


E480 


681 






682 


63 04 


88361 007 


683 


63 OB 


8804 


684 



OUT OX, AX 

— TRANSFER COUNT 

CONTROL UORO SET 

MOV OX t OFFOAH 

MOV AX,01686H 
OUT OX , AX 

-WAIT ROUTINE 

CALL WAIT 

-FIRST BYTE OUTPUT 

MOV . BX,SI 

MOV AL, CBX3 

OUT ACHD . AL 



.: DMA GO 



; SOURCE ADR. 



WAIT! 
WAIT! ! 



MOV 
OUT 
RET 
•WA IT- 
MO V 
INC 
CMP 
■JNE 
RET 



AL. 1 1 000000B 
ACHC . AL 



BX, 0 
BX 

BX, OFFH 
UAIT1 



-INTR 3- 
ORC 
CLI 



06300H 



; ************ OBF Interrupt Operation ************************* 

; 

; 

OBF_INTERRUPT : PUSHF :PUSH ALL 

OB 6 OH 

IN AL,DROP_DATA_PQRT 

; ™ 

MOV SI,£CTRL 2 C0UNT3 

MOV CSI2.AL ~ • D^ta Store 
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HEWLETT-PACKARD i 8096 Assembler 



SOURCE LINE 



44 

•300) 893*1007 

438* 4E4087 
' 8312 FE 0*4 007 
•314 8A0E4087 
431* 8A64 01 

4310 8BF901 

4328 tsof 
•328 8801 
•324 88FC00 
4327 7425 

4329 80FCO7 
432C 7424 
432E E98200 

4331 * OF 902 
4334 72F8 

4334 *002 
4334 0OFC84 
633B 7405 

4330 8 OF C 04 
4340 7S10 

43*2 80F9O4 
4349 724C 

0A4403 

4ni 3C03 

434C 7502 
4330 FEC0 

4352 3AC8 
6354 725D 



•35* 
•339 
•35C 
•360 
•362 
•3*3 
•368 
•36B 
436E 
•372 
•375 
•378 
C37C 
•37E 
•3ft1 



8B5401 

•0CA48 

8BIEFE1F 

•917 

8054 03 

•95702 

885405 

•95704 

8B14FC1F 

8957 0« 

83C308 

S1FB0030 

7283 

080020 : 

891EFE1F 



•385 BA2«0E07 
•389 80FC28 
«3©C 73 I C 



•85 

686 

•87 | 

•88 

•89 

•90 

691 

•92 j 

•93 

•94 

•95 

«9« 

•97 

•98 

•99 

700 0BF_RET_1 

701 j 

702 RESPONSE_2J 
703 

704 l 
705 
706 
707 
>08 
709 

710 t 

711 RESPOHSE.VAL r 
712 

713 
714 
715 
716 
717 

718 S 

719 RESPOHSE.CHKi 
720 

721 J 

722 OBF PACKET i 
723 

724 / 

725 

726 

727 

728 

729 

738 

731 

732 

733 

734 

735 

736 O0FJHEMO i 

7?7 J 

738 

739 

740 

741 l 



INC SI 

MOV £CTRL_2_COUNT3,SI 

MOV SI.0BF.BF_N 

IHC BYTE PTR COBF_BF_H3 

MOV CL.COBF.BF_N 3 

MOV AH, CSt 13 

CMP CL,t 

JNZ RESP0HSE_2 

MOV AL,1 

CMP AH,0 

JZ RESPONSE.CHK 

CMP AH, 7 

JZ RESPONSE_CHK 

JHP OBF_RET 

CMP CL,2 

JC OBF_RET_l 

MOV AL,2 

CMP AH,34H 

JZ RESPOMSE.VAL 

CMP AH, 4 

JNZ RESPOHSE_CHK 

CMP CL.4 

JC OBF.RET 

MOV AL.lSI+33 

ADO AL,3 

CMP AL,3 

JHZ RESPOHSE.CHJC 

INC AL 

CMP CL.AL 
JC OBF.RET 

MOV DX.CSI+I3 
OR DL,40H 

MOV BX.tIND£X_HISTOPY3 

MOV CBX3,DX 

MOV OX, CSI+33 

MOV CBX*23,DX 

MOV DX,tSI*33 

MOV EBX*4 3.DX 

MOV DX,tTIMER_COUNTER3 

MOV tBX*63,DX 

AOO BX,8 

CMP BX # PAGE_MEM 

JC OBF MEMO 

MOV BX,HI5T0RY_BUFFER 

MOV UNDEX_HIST0RY3,BX 

MOV AH,CCTRL_23 
. CMP AH, 40 
JHC OBF_NEW 



Pointer Increment 

Dot* Length Increment 
AH * CoiiAnd 8yt« 



1 8yt* Response 
C 00 3 I 07 3 



I 2 Bvtt Tesponse 

; c' 01 3 C 02 1 t 03 3 t 05 3 £ 84 3 t 08 3 

i V*li»bl« Length 

: £ 04 3 C 94 3 



C 04 3C 08 3 > 4 
Byte Length Load 



j C 043 t 84 3 Error Response 



8742 — - > 80166 Then OR 4 OH 
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HEWLETT-PACKARD! 8086 A***mbl*r 



633E 8B1EOA07 
6392 880? 
6394 FEC3 
6396 8A64 01 
6399 8827 
6398 46 
639C FEC3 
639E FEC8 
63*0 73F4 

63A2 FE060E07 
63A6 891E0A07 

63AA A240 0? 
63AD B841 07 
63B0 A31007 

6363 880F00 
6386 BA22FF 
63B9 EF 
63BA 61 
63BB 9D 
-63BC FB 
63BD CF 



6200 9C 

6201 60 

6202 8B1E04O7 
6206 8A0E0607 
62 OA 8A26 0807 
620E 80FCOO 
6211 736C 

6213 80F900 
6216 730A 

6218 B81A00 
62 1 B BA3AFF 
621 E EF 
621 F E973 00 

6222 SA27 
6224 FEC3 
6226 SAO? 
6228 E682 

622A FEC3 
622C 891E0407 
6Z30 FECC 
-*232 8826080? 



SOURCE LINE 

742 
743 
744 

?43 RESPONSE TRNS : 
746 
747 
748 
749 
730 
731 ; 
732 
733 
754 ; 

753 OBF_NEU: 
736 
757 
738 ; 

759 OBF_RETi 
760 
761 
762 
763 
764 
'765 

766 i 

76? 
768 
769 
77 0 
771 
772 
773 
774 
773 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 
793 
794 
795 
796 
797 
798 



MOV BX,CINDEX_RX 23 

MOV CBX3,AL 

INC BL 

MOV AH, CSI-I 3 

MOV CBX3,AH 

INC SI 

INC BL 

DEC AL 

JNZ RESPONSE_TRNS 

INC BYTE PTR CCTRL 23 

MOV CINDEX_RX_23,BX 

MOV C0BF_BF_N3,AL 

MOV AX,OBF_BF CMD 

MOV CCTRL_2„COUNT3, AX 



MOV 
MOV 
OUT 
D8 

POPF 
ST I 
I RET 
-INTR 1- 
ORG 
CLI 



AX, 15 
DX, 0FF22H 
DX, AX 
6IH 



} tOBF_BF_M3 « 0 

; CCTRL.2_C0UNT] « OBF_BF_CM0 

;POP ALL 



06200H 



Drop Processor IBF Op-eration 



******* 



IBF_lNTERRUPTi 



IBF_1ST: 



IBF_ EMPTY : 



IBF_EXIST: 



PUSHF 
DB 6 OH 

MOV BX, t INDEX TX_1 3 
MOV CL, CCTRL_7j 
MOV AH. CCTPL 1 COUNT 3 
CMP AH, 0 
JNZ IBF_2ND 



CMP CL, 0 
JNZ IBF_EXIST 
-MASK IBF/ INTR. 
MOV 
MOV 
OUT 
JMP 



AX, 1 AH 
DX, 0FF3AH 
DX, AX 
2BF_RET 



MOV AH,CBX3 
INC BL 
MOV AL,C8X3 
OUT DR0P_CMD_P0RT,AL 

INC BL 

MOV CINDEX_TX_1 3.BX 
DEC AH 

MOV ECTRL_1_COUNT3,AH 
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HEWLETT-PACKARD: 8086 Assembler 



SOURCE LI HE 



6236 7306 
6238 FEC9 
623A 880E0607 



623E 
6242 
6244 
6246 
6249 
624B 
624D 
6250 
6252 
6254 
6237 
6259 
625B 
625E 
626 0 
6262 
6265 
6269 
626C 
626F 
6273 
6275 
6278 
627C 



8B36FE1F 

88 04 

8 A 07 

884401 

FEC3 

8A07 

8844 02 

FEC3 

8 A 07 

884403 

FEC3 

8A07 

884404 

FEC3 

8A07 

8844 05 

8B16FC1F 

395406 

83C608 

81FE0030 

72 03 

BE0020 

8936FE1F 

E91800 



627F 8A07 
6291 E680 
6283 FEC3 
6285 891E0407 
6289 FECC 
628B 88260807 
628F 7506 
6291 FEC9 
6293 880E0607 



6297 B SOD 00 
629A BA22FF 
629D EF 
629E 61 
629F 9D 
62A0 FB 
62A1 CF 



6400 9C 

6401 60 

6402 E4 04 



799 
800 
801 
802 
8 03 
804 
805 
806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
,821 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
337 
838 
839 
84 0 
841 
842 
843 
844 
945 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 



JNZ I BF — PACKET 
DEC CL 

MOV ECTRL_13,CL 

t 

IBF PACKET: MOV SI , C INDEX_HI ST0RY3 

" MOV CSI3,AL ; 

MOV AL,EBX3 
MOV LSI+13,AL 
INC BL 
MOV AL,CBX3 
MOV tSI*23,AL i 
IMC BL 
MOV AL,C6X3 
MOV CSI+33,AL ; 
INC BL 
MOV AL , L B" 3 
MOV ESI+43,AL ; 
INC BL 
MOV AL,CBX3 
MOV CSI+53,AL ; 
MOV DX, ETtMER_COUNTER3 
MOV E3I+63,DX 
ADD SI, 3 
CMP SI,PAGE_MEM 
OC IBF MEMO 
MOV SI,HISTORY_BUFFER 
MOV CXNDEX_HIST0RY3,SI 
JMP IBF_RET 

MOV AL,CBX3 
* OUT DR0P_t>ATA_PORT , AL 
INC BL 

MOV CINDEX_TX_U ,BX 
DEC AH 

MOV LCTRL_1_COUNT3, AH 
JNZ IBF_RET 
DEC CL 

MOV ECTRL 13.CL 



IBF_MEMO* 

; 

IBF_2ND: 
I BF_ SET : 



IBF_RETi 



•IN-SERVICE LATCH RESET 

" MOV AX, 13 

MOV DX, 0FF22H 

OUT DX,AX 

DB 6!H 

POPF 

ST I 

IRET 



— INTR 0 

"External status Intr.*" 

ORG 064 OOH 

CLI 

PUSHF 

DB 6 OH 

IN AL, ACHC 
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HEWLETT-PACKARD: 6 086 As*«mbl*r 
SOURCE LIME 









856 








64 04 


8AC8 




357 




MOV 


CL, AL 


64 06 


B01 0 




358 




MOV 


wL, 0001 00008 


64 08 


E6 04 




859 




OUT 


ACHC . AL 


64 Oft 


E4 04 




860 




IN 


AL , ACHC 


64 OC 


8AE8 




861 




MOV 


CH, AL 


64 OE 


A03C07 




862 




MOV 


AL , BYTE PTR CEXTRH STAT3 


64 1 1 


8AD0 




863 




MOV 


DL , AL 


64 13 


8AC3 




864 




MOV 


AL,CH 


6413 


DOCO 




865 




ROL 


AL 


6417 


DOCO 




366 




ROL 


AL 


6419 


DOCO 




867 




ROL 


AL 


64 IB 


7207 




868 




JC 


LOY 


64 ID 


8AC1 




369 




MOV 


AL , CL 


64 IF 


24DF 




370 




AND 


AL , 110111118 


6421 


E90700 




871 




JMP LOZ 










872 








6424 


8AC1 




373 


LOY; 


MOV 


AL > CL 


6426 


0C20 




374 




OR 


AL > DDI 0000 OB 


6423 


E90000 




875 




JMP 


LOZ 


642B 


A23C07 




376 


LOZ: 


MOV • 


BYTE PTR EEXTRM STAT3 , AL 


64 2£ 


8AC2 




877 




MOV 


AL , DL 


6430 


241 0 




378 




AND 


AL , 0001 0000B 


6432 


8AE0 




87? 




MOV 


AH / AL 


6434 


8AC1 




880 




MOV 


AL, CL 


6436 


241 0 




381 




AND 


AL, 0001 0000B 


6438 


3AE0 




882 




CMP 


AH , AL 


64 3 A 


753A 




883 




JNZ 


EXIT 


64 3C 


8AC2 




884 




MOV 


AL , DL 


643E 


2420 




335 




AND 


AL. 001 000O0B 


6440 


8AE0 




336 




MOV 


AH , AL 


6442 


8AC3 




387 




MOV 


AL , CH 


6444 


2420 




888 




AND 


AL, 001 000008 


6446 


3AE0 




839 




CMP 


AH , AL 


6448 


8AC2 




890 




MOV 


AL t DL 


644A 


2480 




891 




AND 


AL , 1 OOO0000B 


644C 


8AE1 




392 




MOV 


AH , CL 


644E 


80E480 




893 




AND 


AH, 1 O0O0OO0B 


6451 


32E0 




394 




XOR 


AH. AL 


6453 


7521 




395 




JNZ 


EXIT 


6455 


8AC1 




896 


TX_UNDRN : 


MOV 


AL , CL 


6457 


2444 




397 




AND 


AL, 01 0001 00B 


6459 


3C40 




898 




CMP 


AL, 01 OOOOOOB 


645B 


75 1 9 




899 




JNE 


t/\ 1 I : NOT l.\ 


645D 


B028 




900 




MOV 


AL, 001 01 000B 


64 3F 


E604 




901 




OUT 


ACHC , AL 


6461 


B81 OOE 




9 02 




MOV 


AX , 36 0 0 


6464 


BA5AFF 




903 




MOV 


DX, 0FF5AH 


6467 


EF 




904 




OUT 


DX, AX 


6468 


B801E0 




9 05 




MOV 


AX, 1 1 1 000000000O001B 


646B 


BA5EFF 




906 




MOV 


DX, 0FF5EH 


646E 


EF 




907 




OUT 


DX, AX 


646F 


B6 03 00 




9 08 




MOV 


AX, 0011B 


6472 


BA32FF 




9 09 




MOV 


DX,0FF32H 


6475 


EF 




91 0 
911 




OUT 


DX, AX 








912 


; 

jXITi 


MOV 


AL j 0001 OOOOB 
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6476 B038 
6478 E6 04 
647A B80C00 
647D BA22FF 

6480 EF 

6481 B80000 
6484 £218 07 
6487 A3 14 07 
648 A 61 
648B 90 
648C FB 
648D CF 



6300 9C 
6501 60 
6302 8B1E1207 



6506 
6508 
65 OA 
6508 
650D 
651 0 
651 1 
6513 
6516 
6517 
631 A 
6510 
651 E 
6521 
6524 



E400 

8807 
43 

8BC3 

BAC4FF 

EF 

B002 

BAC6FF 

EF 

B8FF0O 
BAC8FF 
EF 

B846A2 
BACAFF 
EF 



HEWLETT-PACKARD : 
SOURCE LINE 



8036 Assembler 



913 ; 

914 EX I T : 
915 

916 
917 
918 


OUT ACHCAL 


MOV ALj 001 1 1 0 00B 
OUT ACHC , AL 
Mfiir AX j 1 2 


mdv OX. QFF22H 


OUT OX , AX 


919 ; 

920 

921 

922 

923 


MOV AX, 0 


MOV CTX BUSY_FLAG3 , AL 


MOV CECHO BACK_FLAG3 , AX 
DB " * ,H 


924 


POPF 


925 


ST I 


926 


I RET 


927 




928 




929 




930 




931 




932 




933 




934 




935 




936 




937 




938 




939 




940 




941 




942 





6523 B038 
6327 E604 



943 ; 


INTR i 


944 


ORG 


945 } 8999Q99 


CLI 










948 


PUSHF 


949 


DB 


95 0 


MOV 


931 J 


IH 


952 HON: 


953 


MOV 


954 


INC 


955 


MOV 


956 


MOV 


957 


OUT 


938 


MOV 


959 


MOV 


960 


OUT 


961 


MOV 


962 


MOV 


963 


OUT 


964 


MOV 


965 


nov 


966 


OUT 






968 


MOV 


969 


OUT 



06300H 



IHT SHORI- 



6 OH 

BX.UORD RTF CPAGE_SW3 



ttUACHD 
CBX3 . AL 
B" 

AX,BX 
DX,0FFC4H 
DX, AX 
AL.02H 
DX, 0FFC6H 
OX. AX 
AX. 255 
OX, 0FFC8H 
DX,AX 
AX, 0A246H 
DX^OFFCAH 
OX^AX 

;et — 

ML .001 1 1 000B 
ACHCAL 



: 1ST DATA INPUT 



SOMA START 



* 
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01 67237 



SOURCE LINE 



6529 B8QC00 
652C BA22FF 
632F EF 
6330 61 

6531 9D 

6532 FB 

6533 CF 



6600 9C 

6601 60 

6602 ES6400 
6605 7236 
6607 83060A0001 
660C 8316080000 
6611 8B361207 

6615 8B1C 
6617 3B1E0014 
66 IB 7419 
661D 81 FBFFFF 
6621 7413 
6623 83FB00 
6626 73 IE 

6628 A 10014 
662B 2344 03 
662E 3B4403 
6631 7513 



6633 83C605 

6636 89361407 

663A 81C60001 

663E 81E60033 

6642 89361207 

6646 B038 

'6648 E604 

664A B80C00 

664D 8A22FF 



970 
971 
972 
973 
974 
973 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 
1 000 
1 001 
1 002 
1 003 
1 004 
1 003 
1 006 
1 007 
1 008 
1 009 
1 01 0 
1 01 1 
1 012 
1 013 
1 014 
1015 
1 016 
1 017 
1018 
1 019 
1 020 
1021 
1 022 
1023 
1024 
1023 
1 026 



MOV 
MOV 
OUT 
DB 

POPF 

STI 

IRET 



AX. 12 
DX, 0FF22H 
DX, AX 
61H 



: i? J? 9 (?'?(? 

} 



-INTR 0 

"Special Ra . intr. 

ORG 06600H 

CLI 



************ HDLC Rx Interrupt Operation ********************* 



RX_INTERRUFT : 
RX RCV: 



ALOHA CHECK: 



MY ALOHA: 



MY ADRS: 



RX RET: 



PUSHF 
DB 6 OH 

CALL RX_RECEIVE 
JC RX_CRC_ERP 

ADD WORD PTR tRX_CRC_GK_YO+23 , 1 
ADC WORD PTR CRX_CRC_OK_Y03 , 0 
MOV SI,CPAGE_SU3 

MOV BX,CSI3 

CMP BX, CECU_ADDRES33 

J2 MY_ADRS 

CMP BX, OFFFFH 

JZ MY_ADRS 

CMP BX,0 

JNZ RX_RET 

MOV AX,CECU_ADORESS3 
AND AX,CSI+33 
CMP AX, CSI+53 
JN2 RX_RET 



ADD SI, 5 

MOV CECH0_BACK_FLAG3,SI 



CRC Error 



i BX » Receive Address 



; Global Address 



SI ECU H Address 

+ 1 L 

+2 T> Length 

+3 MrtSK H Address 

+4 L 

+5 Ref. H Address 

+6 L 

+7 Real Tx Length 

Aloha Address 

ECHO Back Buffer Address I* 



ADD 
AND 
MOV 

MOV 
OUT 



MOV 
MOV 



SI, 1 00H 
SI,3300H 

WORD PTR CPAGE_$!.n .91 

AL, 001 1 1 0008 
ACHC, AL 

AX.. 12 

DM, 0FF22H 



256 



0167237 



6<55 0 EF 

6631 BO 01 

6653 E604 

6655 BO OF 



6657 
663* 



E604 
61 



665A 9D 

6638 FB 
665C CF 

663D 3706060001 
6662 8316040000 
6667 EBDD 



6669 
666A 
666f> 
6670 
6671 
6673 
6673 
6677 
6679 
667B 
6670 
667F 
6631 
6683 
6683 
6687 



9 0 

p 8 44 AO 

BACAFF 

EF 

B001 

E604 

E404 

DOCO 

OOCO 

B030 

E604 

B040 

Eb04 

B020 

E604 

C3 



6633 B800S0 
668B BA22FF 
66?E EF 
66SF C3 



A7i)0 
6 4 1 
670* 
6705 
6708 
6709 
670C 
670F 
671 0 
6713 
&716 



9C 
60 

B8l OOE 
BA5AFF 
EF 

680160 
RA5EFF 
EF 

B80B0O 
BA32FF 
EF 



HEMLcT f-PACKuPtr: 3 f «86 A»F€ff>bl-! 
SOUFCE LINE 



6717 B028 
671? £604 



1 027 
1 028 
I 029 
1 030 
♦ 031 
1 032 
1 033 
1034 
1 035 
1 036 
1 037 
1 033 
1 039 
1 040 

1041 S 

1042 P>:_PECET U E 
1 043 

1 044 
1 045 
I 046 
i 047 
1 048 
1 04? 
1 050 
1 051 
1 052 
1 053 
f 054 
1 055 
1 056 
1 057 

t 05S : 

1039 : 

1 060 
1 061 
1 062 
1 063 
1 064 
1 063 
1 066 
1 067 

1 063 ? 99'? 9 
1 069 
1 070 
1 071 
1 072 
1 073 
1 074 
1 073 
1076 
1077 
1 078 
1079 

1080 ; 

1081 
1082 

1083 } 



OUT 
MOV 
OUT 
MOV 
OUT 

oe 

POPF 



D*< . ax 

AL. 00 00 00 01 B 
ACHC. AL 
«L. 00001 1MB 
hCHC . AL 
6 I H 



ST I 
IPET 

ADO MOPC* FTP CPX RC_EPP-0P*2 1 , 1 
ADC WORD FTP rc-v3.F-r._EPpQPJ • 0 
OttP R?< PET 



HOP 

MOV 

MOV 

OUT 

MOV 

OUT 

IN 

POL 

POL 

MOV 

OUT 

MOV 

OUT 

MOV 

OUT 

PET 



A:t, OU044H 

d::. offcah 

AL . 00000O01P 

w'. HC , hL 

AL.mCHC 

AL 

AL 

«L . 001 1 0000B 

ACHC . At 

AL,. 01 0O0000B 

hCHC . AL 

AL . 001 00000B 

ACHC.Al. 



:D!1A STOP 

:SThT!J= IHPUT 

tEPPOP PE'IET COM 
.:RESEP CPC CECKEP 



EOI • 



-NON SPECIFIC EOI "*" 

mov n::,?oortH 

mov d::.off22h 

OUT 0- 
PET 



TX_D I SABL£_*OU * I HE 

— TIMFF 1 IHTF 



OP<i 


067 0 OH 


CLI 




PU SHF 




DB 


6 OH 


MOV 


«:;. 36 0 0 


MOV 


D:!.0FF5rtH 


OUT 


d : : . h*\ 


MOV 


A;;. 01 1 0000000*00001 B 


MOV 


Di:. 0FF5EH 


PUT 


d.:.ax 


MOV 


AM. 1 01 IB 


MOV 


DK, 0FF32H 


OUT 




MOV 


AL.. 001 01000B 


OUT 


ACHC . AL 
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HEWLETT-PACKARD: 8086 Assembler 



SOURCE LINE 



671B BOOS 
671D E604 
67tF A03E07 
6722 2401 

6724 F8 

6725 OOCO 
6727 OCEO 
6729 £6 04 



672B B001 
672D E604 
672F B02D 
6731 E604 

6733 B080 
673? E6 04 



6737 
673A 
6730 
673E 
6741 
6744 
6747 
6748 
6749 
674A 



BA22FF 
B80800 
EF 

B80000 

A21807 

A31407 

61 

90 

FB 

CF 



7C00 B83FF8 
7C03 BAA OFF 
7C06 EF 

7C07 EA000000F8 



?FFO EAOOOOCOFF 



0300 90 

0301 E80000 



1 084 
1 083 
1 086 
1 087 
1 088 
1 089 
1 090 
1 091 
1 092 
1 093 
1 094 
1 093 
1 096 
1 097 
1 098 
1 099 
1 100 
1 1 01 
1 1 02 
1 1 03 
1 1 04 
1 1 03 
1 1 06 
i\ 07 
1 1 08 
1 1 09 
1110 
1111 
1 112 
1 1 13 
1 114 
1115 
1116 
1 117 
1 118 
1 119 
1 120 
1121 
11 22 
11 23 
1 124 
1 125 
1 126 
1 127 
1 128 
1 129 
1130 
1131 
1132 
1133 
1 134 
1 133 
1136 
1 137 
1 138 
1 139 
1 140 



MOV 
OUT 
MOV 
AND 

cue 

RQL 

OR 

OUT 



AL, 000001 01B 
ACHC, AL 

AL , BYTE PTR CTEMP_R_CH3 
AL, 0000000-1B 

AL 

AL,11100000B 
ACHC, AL 



-RTS OFF- 



-PTR 01 A- 

MOV 

OUT 

MOV 

OUT 
-PTR OA — 

MOV 

OUT 
-PTR OA— 

MOV 

OUT 

MOV 
MOV 
OUT 
MOV 



AL, 0OOOOOO1B 
ACHC , AL 
AL, 001 01 1 01B 
ACHC , AL 



AL, 1 OOOO0O0B 
ACHC, AL 



AL, 0001 00OOB 
ACHC, AL 

OX, 0FF22H 
AX, 08 
OX, AX 
AX, 0 



MOV CTX_BUSY FLAG3 , AL 

MOV CECHO_BACK FLAG3 , AX 

DB 61H 

PQPF 

STI 

IRET 



;Tx «nd flag 



ORG 
MOV 
MOV 
OUT 
OB 



-SET UP UCS 

07C00H 



AX, 0FS3FH 
OX , OFFAOH 
OX, AX 

OEpH, 0, 0, 0, OFSH 



JUMP TO 0F8O0 0H 



ORG 
OB 



07FF0H 

OEAH , 000H, 00H, QCOH, OFFH 



t JUMP TO 0FFC00H 



. ************* 
• ************* 



******+***rtt****************^ 1#t ^^^ # ^^ H:)tf ^ J(< , t . + H(H .^ 
Haj im* *************************^****^*** + *,« ! , ttrtr , K(4 , H . + 

************************ ****************, ^ 



HA JIMERUYO I 



ORG 3 0 OH 
NOP 

CAUL POW€R_DET_CMD 
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0304 BE2008 
0307 E80000 
030A 72F8 
03 0C BE20 08 
030F 6A4401 
0312 3C01 
0314 75EE 



0316 
0319 
031 C 
031F 
0321 
0324 
0327 
0329 



E80000 

BE2003 

E80000 

72F8 

BE2008 

8A4401 

3C01 

75EE 



032B 8A74 02 
032E B210 
0330 DOCE 
0332 7363 

0334 52 

0335 88162C07 
0339 E80000 
033C E80000 
033F BE2008 
0342 E80000 
0345 72F8 
0347 BE2008 



034A B004 
034C 3A44 01 
034F 75EE 

0351 8A44 02 
0354 3A062C07 
0358 75E5 

035A 0000 
033C 3A4403 
035F 742D 

0361 8A4404 
0364 24F8 
0366 "5D7 

0368 3A5405 
036B E30000 

036E 8 0E28 0 
0371 740E 
0373 8A262607 
0377 80E4 01 



SOURCE LINE 

1 141 HA J I ME 1 : 
1 142 
1 143 

I 144 

II 45 
1 146 
1147 
1148 ; 
1149 

1 150 HONBAN1 : 

1 151 

1 152 

1 153 

1 154 

1 155 

1 156 

1 157 ; 

1 158 

1 159 

1 160 DROP_IHIT_LP: 
I 161 

1162 ; 

1 163 DEV_INIT_LP: 
1 164 

1165 
1 166 

1 167 DEV_RESP_UTi 

1168 

1 169 

1 170 

1 171 

1 172 

1173 

1 174 

1 175 

1 176 

1 177 

1 178 j 

1 179 

1 130 

1 181 

1 182 ; 

1 183 

1 184 

1 185 

1 186 ; 

1 187 

1 188 

1 189 

1190 ; 

1191 
1 192 
1 193 
1194 
1 195 

1 196 DEV_SW_1 : 
1 197 



MOV SI,FROM_OBF_BF 

CALL LOAD_FROM_DROP 

JC HAJJME1 

MOV SI,FROM_OBF_BF 

MOV AL, tSX+1 3 

CMP AL,1 

JNZ HA J I ME 1 J 

CALL PO"ER_DET_CMD 
MOV SI,FROM_OBF_BF 
CALL LOAD_FROM_DROP 

jc hohbahT 

mov s1,fr0m_0bf_bf 

mov al, csi + 1 3 

CMP AL, 1 

JHZ HONBAN1 ; 

MOV DH, CSI+23 ; 
MOV DL , 1 OH 1 
ROR DH 

JNC DRP.NEKT ; 
PUSH DX 

MOV L1D_BYTE3,DL 
CALL ID - J>RQP_DEVICE 
CALL SPU_STATUS_REQ 
MOV 3I,FROM_0BF_BF 
CALL LOAD_FROM_DROP 
JC DEV_RESP__WT 
MOV SI,FROM_OBF_BF 



IF Response <> Power Det, Then Wait 



IF Response <> Power Det . Then Wait 

OH * Power Detect Data 
DL » 1st ID_BYTE 1 0H 

IF CY*0 Then Power Down 



SI 
+ 1 
+2 
+3 
+4 



Length 
Command 
ID_BYTE 
Byte Count 
Data 



MOV AL,4 
CMP AL,CSI+13 
JNZ DEV.RESP_WT 

MOV AL, CSI+2 3 
CMP AL,CID_BYTE3 
JNZ DEVJ?ESP_WT 

MOV AL,0 
CMP AL.tSI+33 
JZ DEV.HEXT 

MOV AL,CSI+43 
AND AL/ 0F3H 
JNZ DEV_RESP_UT 

MOV DL,CSI+53 ; 
CALL CONV_SW_BIT_AL 

AHD DL,80H 
JZ DEV_SW_0 
MOV AH, EDROP_N03 
AND AH, 1 



IF CSI+13«4 Then 04 Command 



IF CMD NEQ Status Then Wait Loop 



VLF Error t Device Of f > 



Status Response denai 

<<< DL * Status >» 

* SI CONVSEL < Drop.NO. > 

; AL < Device > 

IF <7>»G Then Converter SW»0 
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HEWLETT-PACKARD : 8086 Assembler 
SOURCE LINE 



037A 75 09 
037C 08 04 
037E E90400 
0331 343F 
0383 20 04 

0385 E80000 
0388 E80000 
038B E80000 

038E 5A 
038F 80C208 
0392 80FA30 
0395 729D 

0397 80E207 
039A FEC2 
039C 80FA06 
039F 7305 
03 A 1 8 OCA 10 
03A4 EB8A 



03A6 E90000 



03A9 
03AC 
03S0 
03B3 
03B7 
03BA 
03BE 
03C1 
03C5 
03C8 
03CC 



E80000 

FE062407 

E80000 

FE062407 

E8Q000 

FE062407 

E80000 

FE062407 

E80000 

FE062407 

E80000 



11 98 
1 199 
1200 

1201 DEV_SW_0: 
1202 

12 03 ; 

1204 DEV CLR ; 
1205 
12 06 
1207 ; 

12 08 DEV NEXT* 

1209 

1210 

121 1 

1212 ; 

1213 DRP NEXT : 
1214 

1215 
1216 
1217 
1218 
1219 
1220 
f221 
1222 

1 223 * POLL 1 HC_SEQ t 

1224 

t225 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1233 

1236 

1237 

1238 

1239 

124 0 

1241 

1242 

1243 

1244 

1245 

1246 

1247 j 



JNZ DEV CLR 
OR tSI3,AL 
JMP DEV_CLR 
XOR AL.3FH 

AND rsn,AL 

CALL SPU_RELAY OFF 
CALL SPU_CLEhR_DISP 
CALL EVENT LED OFF 



IF ODD Drop Then Converttr SU«0 Els* Abnorma 



POP DX 

ADD DL,8 ■ 

CMP DL,30H ; 

JC DEVLIN I T_LP ; 

AND DL,7 

INC DL j 
CMP DL,6 ; 
JNC POLLING_SEQ 
OR DL , 1 OH ; 
JMP DROP INIT LP 



CO** *DDD 
0011 ODDD 

IF Device^* Then Next Device 



Next Drop 

IF Drop>5 Then Next Operation 
Next Device Start froa "2" 



CALL DROP_MAP_SET 

CALL D£VICE_MAP_SET 
INC BYTE PTR CCONV.N03 
CALL DEVICE MAP SET 
INC BYTE PTR CC0NV.NQ3 
CALL DEVICE MAP_SET 
INC BYTE PTR CCONV N03 
CALL DEVICE_MAP_SET 
INC BYTE PTR CC0NV_N03 
CALL DEVICE MAP SET 
INC BYTE PTR CCONV_N03 
CALL DEVICE_MAP_SET 









J ■ 








DROP 


0 










DROP 












DROP 


2 


} m 








DROP 


3 










DROP 


4 


• * 








DROP 


5 



1248 J 

1249 i 



1250 ; ************* 



1251 
1252 
1253 



. ************* 

j **********.*** 



*************************************** 

Main Routine ***************************************^ rtt:fcsk ^ !k!t , lfcl#( ^ ; ,„ . 



260 



01 67237 
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SOURCE LINE 



03CF EB2C01 
03D2 ESM 00 
03D5 72 05 



03D7 E8CD04 
03 DA 7305 



1253 j 

1256 MAIN_L00P; 

1257 

1258 

1259 

1 260 

1261 

1262 

1263 ; 

1264 DR0P_ACCE5S: 
1265 

1266 
1267 
1268 
1269 



CALL FORUARD_CMD_CK 
CALL TIMER.OPERAT 
JC KEY_ APPLICAT 



CALL DROP_RESPONSE 
ONC ECU_ADRS_NEW 



; Cy Flag « 1 Active 



; Response no kaishaku 
; — — > Shori Hshi 







1270 


j 




KEY OPERATION ; — -> Key shori 


030C 


E8 00 00 


1271 


KEY_APPLICATi 


CALL 


03DF 


E6EE 


1272 




JMP 


MAINJ.OOP 






1273 












1274 












1275 












1276 












1277 


* 






C3£1 


E829 03 


f278 


ECU_ADRS__HEU: 


CALL ECU_ADRS_READ 


03E4 


EBE9 


1279 




JMP 


MAIN_LOOP 






1280 












1281 












1282 












1283 












1294 












1285 












1286 












1287 












1288 












1289 


; 










1290 


; ************ 


Subroutine ******************************************* *** 






1291 








03E6 


E8FB00 


1292 


TIMER.OPERAT: 


CALL TIMER_CHK 


03F9 


7202 


1293 




JC TIMER_Y0 


03EB 


F8 


1294 




CLC 




03EC 


C3 


1295 




RET 








1296 








03ED 


FF06FC1F 


1297 


TIMER_Y0: 


INC 


WORD PTR CTIMER_C0UNTER3 






1298 












1299 












1300 








03F1 


8B16FC1F 


1301 


TIMER_T0B2i 


MOV 


DX, C T I MER_COUNTER 3 


03F5 


80FA00 


1302 




CMP 


DL,C 


03F8 


7368 


1303 




JNZ 


TIMER_TYPE_2 


03FA 


80E607 


1304 




AND 


DH,7 


03FD 


8 0FE06 


1305 




CMP 


DH,6 


04 00 


7360 


1306 




JNC 


TIMER_TYPE_2 






1307 


t 






04 02 


B001 


1308 




MOV 


AL, 1 


04 04 


8ACE 


1309 




MOV 


CL* DH ? DH - CONV_NO 


04 06 


D2C0 


131 0 




ROL 


AL,CL i AL » CONV NO BIT 


04 08 


84068007 


131 1 




TEST AL, tNOW_EVENT3 
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04 0C 7434 
040E B700 
0410 8ADE 



04)2 
0413 
0417 
0419 
041C 
041E 
0420 
0422 
0424 
0427 
042ft 
042C 
0430 
0434 



BE3000 

03F3 

8A1C 

BE0006 

8AE6 

B000 

D1C8 

03F0 

268A20 

80FCF8 

7336 

26800008 
268038F8 
722C 



0436 800E8007CO 
043B 80CE10 
043E 88362807 

0442 E80000 

0443 E80000 

0448 A02E07 
044B 343F 
044D 20068107 

0451 BE3000 
0*54 03362407 
0458 8A*C 
045A B700 
045C E80000 
045F E80000 

0462 8B1EFC1F 
0466 81E3FF0F 

046A 81FB0004 
046E 734C 
0470 81FB0002 
0474 72 1B 

0476 268A07 

0479 2688870002 
047E 733C 

0480 26C7060002 
0487 26C7060004 
048E E92B00 

0491 83FB04 
0494 7214 
0496 8A07 
0498 2688870002 
049D 2630060202 
Q4A2 2600060302 



SOURCE LINE 

1312 
1313 
1314 

1315 ; ****** 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 ; 
1331 
1332 
1333 
1334 
1*335 
1336 ; 
1337 
1338 
1339 
1340 j 
1341 
1342 
1343 
1344 
1345 
1346 

1347 ; 

1348 TIMER TYPE_2i 
1349 
1350 j 



1351 
1352 
1353 
1354 
1355 



1356 MOV 2_ND: 

1357 

1358 - 

1359 

1360 

1361 

1362 ; 

1363 MOV_1_ST: 
1364 

1363 
1366 
1367 
1368 



JZ TIMER_TYPE 2 
MOV BH, 0 " 
MOV BL,DH 

PAY Channel View ****** 
MOV SI,EVENT_CHANNEL 
ADD SI,BX 
MOV BL,CSI3 
MOV $ I , E S_E VEH T — T I MER 
MOV AH,DH 
MOV AL,0 
ROR AX 
ADD SI, AX 

MOV AH,ESi CSI3CBX3 
CMP AH^ 0F8H 
JNC TIMER_TYPE_2 
ADD BYTE PTR ES : CSI 3 CBX3 , 8 
CMP BYTE PTR ES : CSI 3 C BX 3 , 0F8H 
JC TIMER_TYPE_2 

OR BYTE PTR CNOU_EVENT3 , OC OH 
OR DH,10H 
MOV CrC_BYTE3,DH 
CALL CONV_TO_DROP 
CALL ID_DROP~DEVICE 

MOV AL, CCONV_HO_BrT3 
XOR AL> 3FH 

AND BYTE PTR tBEFOR_EVENT3 , AL 

MOV S I , EVEHT — CHANNEL 
ADD SI,CCONV_N03 
MOV BL,CSI3 
MOV BH , 0 
CALL BINDEC_LED 
CALL RUM — CONVERTER 

MOV BX,CTIMEP COUNTER3 
AND BX, OFFFH 

CMP BX,ES BACK_UP_2 
JNC TIMER_T0B 
CMP BX,ES_SACK_UP_1 
JC MOV_1_ST 

MOV AL,ES: CBX+ES_BACK UP 3 
MOV ES : C BX«-ES_BACK_UP~1 3 , AL 
JNZ TIMER TOB " 
MOV WORD PTR ES t CES_BACK_UF 13 
MOV WORD PTR ES:CES 6ftCK_UP~23 
JMP T1MER_T0B 

CMP BX,4 

JC MOV_1_INIT 

MOV AL,CBX3 

MOV ES i C BX+ES_B ACK_UP 1 3 , AL 
XOR ES i C E5_BACKJJP~1 +23 , AL 
ADD ES{ CES_BACK_UP.J+33,AL 



BL - EVENT View Channel 
Counter Up & P*y ? 



; 1024 
; 312 

; BX « 312 - 1 023 



0A5A5H 
0 
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SOURCE LINE 



04A7 E91200 

04AA 26C6870002 
0480 83FB00 
04B3 7307 
0485 26C7060004 



048C 
04CO 
04C4 
04C6 
04C9 
04£B 
04CE 
04D0 
0402 



81E33F00 

8S1E2807 

02DB 

BE0003 

8B00 

3DFFFF 

7412 

FFOS 

750E 



04D4 8100 
04D6 880E8907 
04DA E80000 
04DD E80000 

04E0 F9 
04E1 C3 



04E2 F8 
04€3 C3 



04E4 
04E7 
04E8 
04EB 
04EC 
04EE 
04F1 
04F4 
04F3 
04F8 
04FB 
04FC 
04FO 



BA66FF 
ED 

A92000 
F8 

740F 
B80008 
BA62FF 
EF 

B801C0 

BA66FF 

EF 

F9 

C3 



1369 

1370 ; 

1371 MOVJ.INITt 
1372 

1373 
1374 
1373 ; 

1376 TIMER.TOB: 

1377 

1378 

1379 

1380 

1381 

1382 

1383 

1384 

1383 ; 

1386 

1387 

1388 

1389 

1390 ; 

1391 T I MER_ACT I VE ! 
?392 

1393 j 

1394 

1395 

1396 TIMER.SLEEP: 
1397 
1398 
1399 
1400 
1401 
1402 

1403 TIMER_CHK: 
1404 
1403 
1406 
1407 
1408 
14 09 
1410 
141 1 
1412 
1413 
1414 

1413 RETT 1(12 : 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 



JMP TIMER_TOB 

MOV BYTE PTR ES : EBX+ES_BACKJJP_1 3 , 0 

CMP 8X,0 

J HZ TIMER^TOB 

MOV WORD PTR ES ! CES — 8ACK - .UP_23 * 0A5A3H 



AND BX,3FH 

MOV CIC_BYTE3,BL 

ADD BL, BL 

MOV SI,TIME_TA8LE 

MOV AX,CSI3CBX3 

CMP AX/ OFFFFH 

J2 TIMER_SLEEP 

DEC UORD PTR CSI3CBX3 

JNZ TIMER_SLEEP 

MOV CL,TIMER_OUT_C0DE 
MOV CKEY_DATA3,CL 
CALL IC_DRQP_DEVICE 
CALL CONV_TO_DROP 

STC 
RET 



CLC 
RET 



00** 



Timer Ua Tukswarvii 
<- — Mad ad* 
<— - Jikan desuyo 



. ************ 

t 



Timer Counter Check 
■"SUBROUTINE FOR COUNT SEC 



****.****************** 



******* 



MOV 


DX,0FF66H 


IN 


AX,DX 


TEST 


AX, 002 OH 


CLC 




JZ 


RETTIM2 


MOV 


AX, 0800H 


MOV 


DX, 0FF62H 


OUT 


DX , AX 


MOV 


AX. 1 1 00 0000 0000 0001 B 


MOV 


DX,0FF66H 


OUT 


DX, AX 


STC 




RET 
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04FE 8B361407 
05 02 83FE00 
03 05 7503 
05 07 E901 02 

050A C7061407Q0 
0510 8A44 03 
0513 3C80 
0515 7333 
0517. 3C20 
0519 7303 
0515 E98301 

051E 740A 

0320 3C30 

0522 7403 

0524 E9E401 

0527 E9D6FA 

052A 8A44 04 
052D A22807 
0530 8A6405 
0533 88268907 
0537 E80000 
033A E80000 
053D E80000 

0340 F9 

0341 C3 

0342 3B 
0543 03D8 
0345 8A4403 

0548 33 

0549 C3 

054A 2C8 0 



1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1 434 
1435 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1 445 
1446 
1447 
• 1448 
f449 
1450 
1451 
1452 
1453 
1454 
1453 
1436 
1457 
1458 
1459 
1460 
1461 
1462 
1463 
1464 
1465 
1466 
1467 
1468 
1469 
1470 
1471 
1472 
1473 
1 474 
1473 
1476 
1477 
1478 
1 479 
1480 
1481 
1482 



*********************************** 
FoPU * rd Command ******************************* 4 ^ 

*********************** *****,,, ^ + 



• ************* 
, ************* 

; ************* 



FOPWARD_CMD_CK j 



F0RWARD_C0ME: 



MOV SI, CECH0_BACK FLAG J 

CMP $1,0 

JN2 FORUARD COME 

JWP TX_CCC_N_RET 

MOV WORD PTR CECH0.BACK FLAG3 , 0 
MOV AL, CSI+33 
CMP AL,80H 
JHC FORWARD^ CMD TBL 
CMP AL,20H 
JNC CCC_CMO_20_7F 
JMP CCC_DROP_CMD 



S I -Data Buffer Address 



+ 0 

+ 1 
+2 
+3 



ECU H Address 
L 

Rx Data Length 
Command 



CCC_CMD_2 0_7F: 

; 

COLD — START i 

i 

FORCED^ KEY t 



FORUIARD_JUMPi 



JZ FQRCED — KEY 
CMP AL,3QH 
J2 COLD_ START 
JMP TX_CCC_N_RET 

JMP RUN 

MOV AL,tSI+43 
MOV CIC_BYTE3.AL 
MOV AH,USI+53 
MOV CKEY_DATA3,AH 
CALL IC_DROP_DEVICE 
CALL CONV_TO_DROP 
CALL KEY_OPERAT I ON 
STC 
RET 

POP 8X 
ADD BX,AX 
MOV AL, CSI+33 
PUSH BX 
RET 



00 - 1 F Command 
20 - 7F Command 



******* Cold start ****** 



FORWARD_CMDTBLl SUB AL,80H 
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034C 25FC00 
854F ESP OFF 



0552 
0555 
0536 
035? 
053A 
053D 
055E 
0561 
0362 
0565 
0566 
0569 
056A 
056D 
056E 
0571 
0572 
0575 
0576 
0379 
057ft 
0570 
057E 
0581 
0382 
0385 
0586 
0589 
058A 
058D 
058E 
0591 
0592 
0595 
0596 
0599 
059ft 
059D 
059E 
05A1 
05A2 
03ft5 
05A6 
05A9 
05AA 
05AD 
05AE 
05B1 
05B2 
05B3 
03B6 
05B9 
05BA 
05BD 



E97C00 
90 

E99600 
90 

E90000 
90 

E90000 
90 

E9A601 
90 

E9A201 
90 

E99E01 
90 

E99A01 
90 

E99601 
90 

E99201 
90 

E98E01 
90 

E98A01 
90 

E98601- 
90 

E98201 
90 

E97E01 
90 

E97A01 
90 

E97601 
90 

E97201 
90 

E96E01 
90 

E96A01 
90 

E96601 
90 

E96201 
90 

E95E01 
90 

E95A01 
90 

E95601 
90 

E9520T 
90 

E94E01 
90 



SOURCE LINE 

1483 
1484 

1485 i 

1486 CCC_CMD_4MPTBLi 
1487 

1488 

1489 

1490 

1491 

1492 

1493 

1494 

1495 

1496 

1497 

1498 

1499 

1500 

1501 

1502 

1503 

1504 

1303 

15 06 

1507 

1508 

1509 

1510 

151 1 

1512 

1513 

1514 

1515 

1516 

1517 

1518 

1519 

1520 

1521 

1522 

1523 

1524 

1525 

1526 

1527 

1528 

1529 

1330 

1531 

1532 

1533 

1534 

1535 

1536 
1537 
1338 
1539 



AND AX,0FCH 

CALL FORWARD_JUMP 

JMP SEND_FUNC_MOD 
HOP 

JMP SEMD_RE8P0HSE 
NOP 

JMP FAY_GR0UP_1 
HOP 

JMP PAY_GR0UP_2 
HOP 

JMP TX„CCC_N_RET 
HOP 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC_H_RET 
HOP ~ 

JMP TX_CCCJN_RET 
HOP 

JMP TX_CCC_N_RET 
NOP ~ 

JMP TX_CCC_H_RET 
HOP 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC_H_RET 
HOP ~ 

JMP TX_CCC_H_RET 
HOP 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC_H_RET 
NOP 

JMP TX_CCC_N_RET 
HOP " 

JMP TX_CCC_N_PET 
HOP 

JMP TX_CCC_H_RET 
NOP 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC.N_P.ET 
HOP ~ 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC_H_RET 
NOP ~ 

JMP TX_CCC_H_*ET 
NOP 

JMP TX_CCC_N_RET 
NOP ~" 

JMP TX_CCC_N_RET 
HOP 

JMP TX_CCC_N_RET 
HOP ~ 

JMP TX_CCC_N_RET 
HOP 



; 80H 

; 84H 

; 88H 

; 8CH 



9 OH — 




94H — — — 




98H «— 




9CH 




A OH — - 


i inoj 


A4H 


C Inol 


ASH — - 


C I no 3 


ACH 


1 1 no J 


B OH 


l i no J 


B4H — — 


L. 1 rtO J 


B8H 


ClnoJ 


BCH 




CON 


CBenJ 


C4H 


CBen3 


C3H 


CB*n3 


CCH 


CB*n3 


DOH 




D4H 




DSH 




OCH 




EOH 




E4H 




E8H 
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SOURCE LINE 



03BE 


E94A01 


1340 


jmp 


TX_CCC_N_RET 


; ECH 


03C1 


90 


t341 


WOP 






0SC2 


E95500 


1342 


JMP 


ECHO_BACK_CMD 


; F OH 


03C5 


90 


1343 


NOP 






03C6 


E9E300 


1544 


JMP 


FORCED^ TUNE 


; F4H 


03C9 


9 0 


1343 


NOP 






03CA 


E95A00 


1346 


JMP 


DISPLAY_MEMORY 


; F8H 


03CD 


90 


1347 


NOP 






05CE 


E99300 


1348 


JMP 


ST0RE_MEMOFY 


; FCH 



03D1 2403 
05D3 7407 
03D5 3C01 
G3D7 740D 
05D9 E92F01 

05DC 8A6404 
05DF 88263008 
03E3 E92301 

03E6 B400 
05E8 88263308 
03EC E91C01 



05EF 
05F3 
05F6 
05F8 
03FB 
05FF 
06 01 
06 04 
0608 
06 OC 
06 OF 
0612 
0614 



8A263308 
80FC00 
74 IF 
8A6403 
88263408 
2403 
A21607 
FE063308 
FE0633 08 
BE31 OS 
A1 0014 
8904 
E9D6 00 



0617 E9F1 00 



061ft 2403 
061C A21607 
061F A1 0014 
0622 8904 
0624 E9C600 



0627 8B5C03 
062A 8A44 03 
062D A20314 
0630 SA4404 
0633 BE 04 14 



1349 
133 0 
1351 



************ Send Function Response ************************.«,* 



1552 SEND_FUNCJ10D : 

1333 

1 354 

1335 

1356 

1337 ; 

1558 S F_M_SET: 

1539 

1560 

1361 ; 

1562 S_F_M_CLR! 
f563 

1564 

1563 ; 

1566 SEND_RESPONSE : 

1567 

1568 

1569 YES SEND: 
1570 
1371 
1572 
1373 
'1574 
1575 
1576 
1577 
1378 
1379 ; 

1580 NO SEND: 
1381 ; 

1582 ; ************ 

1583 ; 
1584 
1585 
1586 
1587 
1588 
1589 
1590 

1591 ; 

1592 DISPLAY_MEMORY: 
1593 

1394 
1395 
1596 



; 80 - 33 Command 

; 82 - 83 Command 

; 30 Co mm and 

; 31 Command 

; 84 - 87 Command 



AND AL,3 

JZ S_F_M_SET 

CMP AlTi" 

JZ S_F M CLR 

JMP TX_CCC__N_RET 

MOV AH,CSI+43 

MOV CSEND„.ENABLE3,AH 

JMP TX_CCC_N_RET 

MOV AH, 0 

MOV ESEND_INDEX3 , AH 
JMP TX_CCC_N_RET 

MOV AH, tSEND_INDEX3 

CMP AH, 0 

J2 NO_SEND 

MOV AH, CSI+33 

MOy E3END_CMD_RESP3 , AH 

AND AL,3 

MOV CREVERS_CHANEL3, AL 
INC BYTE PTR ESEND INDEX! 
INC BYTE PTR ESEND_INDEX3 
MOV SI , SEND — ADDRESS 
MOV AX. CECU — ADDRESS ] 
MOV ESI3,AX 
JMP TX CCC RUN 



JMP TX_CCC_N_RET 

Echo Back Command ****************:#*****..* ******** 



ECHO_BACK_CMD : 
ECHO_BACK_SURU: 

; ************ 



AND AL,3 

MOV CREVERS_CH*NEL3, AL 
MOV AX, CECU_ADDRESS3 
MOV CSI3,AX 
JMP TX CCC RUN 



; Command >= OFOH 

; Reverse Channel Command 



Display Memory *********************************.* 

; <<< Display Memory >*> 



MOV BX,tSI+53 
MOV AL, CSI+33 
MOV CTX_C0MMAND3, AL 
MOV AL,CSI+43 
MOV SI,TX_BUFFER 



i SI ECU Address H 

; +1 ECU Address L 
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SOURCE LIME 



0636 A20214 
0639 81 FB 0 08 0 
063D 7310 
063F 8A27 
0641 8824 

0643 46 

0644 43 

0645 FEC8 
0647 73F6 
0649 BE0014 
064C E99E0 0 

064F 81E3FF7F 
0633 268A27 
0656 8824 

0658 46 

0659 43 
063A FEC8 
065C 75F5 
065E BE 00 14 
0661 E98900 

0664 8B5C03 

0667 8A44 03 

066 A A20314 

066D 8A44 04 

0670 A20214 
0673 81FB0080 
0677 73 OE 
0679 8A64 07 
067C 8827 
067E 46 
067F 43 
068 0 FEC8 
0682 75F5 
0684 E984 00 



0687 
068B 
068F 
0691 
0694 
0697 
069A 
069B 
069C 
069E 
06A0 



81E3FF7F 

81FB0001 

7303 

E977 00 

8A64 07 

268827 

46 

43 

FEC8 
75F4 
E96800 



06 A3 S3C602 
06A6 E80000 
06A9 E95F00 



1597 

1398 

1599 

1600 

1601 

1602 

1603 

1604 

16 03 

1606 

16 07 

16 08 

1609 

1610 

1611 

1612 

1613 

1614 

1615 

1616 

1617 

1618 

1619 

1*620 

1621 

1622 

1623 

1624 

1623 

1626 

1627 

1628 

1629 

1630 

1631 

1632 

1633 

1634 

1635 

1636 

1637 

1 638 

1639 

164 0 

1641 

1642 

1643 

1644 

1645 

1646 

1647 

1648 

1649 

1650 

1651 

165Z 

1633 



TX TRNS2: 



DISP_MEM_5517i 
TX TRHS3: 



STORE MEMORY: 



ST TRNS2: 



STOR MEM 5311 



ST_TRNS3: 



• ************ 
CCC DROP CMDi 



; +2 
; *3 

; +4 
J +5 
; +6 



Rx L«ngth 
Command 

Tx Length 
Tx Address L 
Tx Address H 



Back Up Memory Display 



MOV CTX_LENGTH 3 , AL 
CMP BX,8000H 
JNC DISP_MEM_5517 
MOV AH, CBX3 
MOV CSI3,AH 
INC SI 
INC BX 
DEC AL 

JNZ TX_TRNS2 
MOV SI,ECU_ADDRESS 
JMP TX_CCC_RUN 

AND BX, 7FFFH 
MOV AH,ES:CBX3 
MOV ISI3,AH 
1HC SI 
IHC BX 
DEC AL 

J HZ TX_TRNS3 
MOV SI,ECU_ADDRESS 
JMP TX_CCC_RUN 

MOV BX, CSI+33 

MOV AL, r SI+33 

MOV tTX_CQMMAND3,AL 

MOV AL,£SI+43 

MOV CTX_LENGTH3,AL 
CMP BX,3000H 
JNC STOR_MEM_551 7 
MOV AH, LSI +73 
MOV CBX3,AH 
INC SI 
INC BX 
DEC AL 

JNZ ST TRNS2 
JMP TXICCC_N_RET 

AND BX * 7FFFH 
CMP BX, 1 00H 
JNC ST_TRHS3 
JMP TX~CCC„N_RET 
MOV AH, CSI+73 
MOV ES:CBX3.AH 
INC S3 
INC BX 
DEC AL 

JNZ ST_TRNS3 
JMP TX_CCC_N_RET 

CCC > Data Processor > Drop Processor ***** 

ADD SI, 2 

CALL LOAD_TO_DROP 
JMP TX_CCC_N„RET 



<<< Store Memory >>> 



SI — - ECU Address H 

+1 ECU Address L 

+2 Rx Length 

4-3 Command 

+4 St Length 

+3 St Address L 

+6 St Address H 



S Back Up Memory Display 



; Sokowa Interrupt Table 



************ Forced Tuning - — Nth Converter **************** 
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HEWLETT-PACKARD! 8086 Assembler 
SOURCE LINE 



Q6AC BA4404 

06AF A22807 

06B2 E80000 

06B5 E80000 

06B8 8A3C05 

0688 80FB64 

06BE 7312 

06C0 E80000 

06C3 E80000 

'06C6 E80000 

06C9 E80000 

06CC E80000 

06CF E93900 

06D2 E80000 

06D5 E93300 



06D8 BE0214 
06DB BB02 07 
06DE C60441 
06E1 C64401 00 
06E3 83C6 02 
06E8 B040 
06EA E932FF 



06ED AOS 07 
06F0 3C00 
06F2 7517 

06F4 SA4C02 
06F7 FECI 
06F9 FECI 
06FB 80F903 
06FE 7302 
0700 B103 
0702 880E1807 
0706 E841FB 
0709 F9 
07 OA C3 



07 OB F8 
07 0C C3 



; si ECU H Address 

; +1 L Address 

i +2 Tx Data Lendth 

; +3 Command E OH 

; +4 Converter HO. 

; +5 Tuning Channel 



MOV AL, CSI+43 
MOV CIC_BYTE3,AL 
CALL IC_DROP_DEVICE 
CALL CONV To"~DROP 
MOV BL,Cs7+s7 
enp BL, 1 00 
JNC FORCED_OFF 

CALL BINDEC_LED 
CALL LED_VIEU_TBL 
CALL SPU_.LED_.DISP 
CALL RUN_ CONVERTER 
CALL UAKEARI_DE_ON 
JMP TX_CCC_N_RET 

CALL OP_SPUJJFF 
JMP TX_CCC_N_RET 

; ************ SPU to CCC Send *******+** M **++++» + m ^ 
; 

MOV SI , TX_LENGTH 
MOV BX, INDEX_RX 1 
MOV BYTE PTR CSl3,63 
MOV BYTE PTR CSI+13,0 
ADD 31,2 
MOV AL,64 
JMP TX TRNS2 



1634 ; 

1653 FORCED TUNE: 
1656 
1657 
1 65B 
1639 
1660 
1661 

1662 ; 

1663 FORCED_ON: 

1664 ~ 
1665 
1666 
1667 
1668 

1669 ; 

1670 FORCED_OFF: 
1671 
1672 ; 
1673 
1674 

1675 SPECIAL_SPU_J : 
1676 
1*677 
1 673 
1679 
1680 
1691 

1682 j 

1683 ; «a*T»!f»fta«»8» 

1684 ; 

1685 TX_CCC RUN: 

1686 ~ 
1697 

1688 ; 

1689 TX_PUN_SUB» 
1690 

1691 
1692 
1693 
1694 
1695 
1696 
1697 
1698 

1699 ; 

1700 ; 

1701 ; 

17 02 TX CCC_N RET 

1703 ~ 

1704 ; 

1705 I 

1706 ) 
1707 
1708 
1709 
171 0 



Send to CCC ^aftsjfiis-^ftft^^^aj!^,,^^^^^^^^ 



TX_YOSHI ; 



MOV AL, CTX_BUSY_FLAG3 

CMP AL, 0 

JN2 TX_CCC_N_RET 

MOV CL,tSI+23 
INC CL 
INC CL 
CMP CL,3 
JNC TX_YOSHI 
MOV CL,3 

MOV ETX_BUSY FLAG} , CL 
CALL HDLC_TX_START 
STC 
RET 



CLC 
RET 



CCt 
lit 



SI — 
CL — 



- Start Addr*£ 

- Data Lenath 



333 
333 
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HEWLETT-PACKARD : 8086 Assembler 
SOURCE LINE 



070D BA0001 
0710 EC 
07 U 8AE0 
0713 BA0201 

0716 EC 

0717 A30014 
071 A C3 



071B BE0003 
071E BBO0O0 
0721 C600FF 

0724 43 

0725 81FB8000 
0729 75F6 
072B C3 



072C BE0006 
072F BBOOOO 
0732 26C60000 

0736 43 

0737 81FB0003 
073B 75F5 
073D C3 



073E 

0741 

0744 

0745 

0748 

074B 

074E 

0750 

0753 

0757 

0759 

075C 

075F 



E80300 
E90000 
58 

A31C07 

BE8003 

BBOOOO 

3900 

33C3 02 

91FB8000 

75F5 

ES0300 

E90000 

58 



1711 
1712 
1713 
1714 
1715 

1716 } 

1717 i ^^^^^*^******* S *.************************V' 

, 71 9 , ************* Subroutxne 

1720 ; ************* — — 

1721 ; 

1723 i ************ ECU Addr«s* Re.d Routine .....*********-*******« 

ECU APRS READ: MOV OX . ECU_L_A0DRE3S 

,726 " ~ *" ««-.OX 

,„7 (10V AH, AL. 

Iris «0V DX,ECU_H_ADDRESS ; flH - L , AL - H flddrw. 

IN AL,DX 

II33 MOV EECU_ADDRESS3,AX 

1731 * ET 

J^i J ************ Ti-er Table Initialize ********************— 

1735 IHIT TIM TBL: MOV SI , TIME.TABLE 

^ - ~" MOV BX,0 

737 IHIT TIM LP: «GV BYTE PTP CS 1 3 CBX3 , OFFH 

1738 " " IMC BX 

, 7 ,o CMP BX,123 

J74O *IH2 IHIT.TIM.LP 

1741 RET 

1742 ; ^ _ . ^ t *ki» initial ire **^************** I «******* * 

1743 ; ************ Event Timer Table initial i-c 

YAt IHIT EV TIMER: MOV SI , ES.EVEHT.TIMER 

v746 " " MOV BX,0 

1747 IHIT_EV_1: MOV BYTE PTR E5 s t SI 3 LBX1 , 0 

174Q IHC BX 

\ 74 l CMP BX, 123*6 

; 750 0H2 IH3T_EV_1 

1751 

\™ \ ************ JUMP.ADDRE9S Table Initialise ******************* 

!t55 IHIT JUMP TBL : CALL IHIT_WA_DOKO 

\ 7 ll ~ " JMP OP.IHITIAL 

i*r?*i7 1NTT UA DOKO: POP AX 

INI * - MOV tINIT_POIHT3,AX 

\Hl MOV SI, JUMP_ADDRES5 

1760 MOV BX,0 

1761 IHIT JUMPJ-P: MOV tSI3CBX3,AX 

1762 "~ ADD BX,2 
t7 A3 CMP BX, 128 

-,64 JNZ IHIT.vlUMP.LP 

CALL BASE_WA_DOKO 
JMP BASE.ROUTINE 
1767 BASE_WA_DOKO: POP AX 
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HEWLETT-PACKARD: 3086 A*s*mbl*r 



SOURCE LINE 



0760 


A31 A07 


1 768 




MOV 


cbase_point:,ax 


0763 


C3 


1 769 
1 77 0 


* 


RET 








1 771 


• * * * >tc l* tfr tfc * * iff j|t 


BASIC_AUTHQ TabI* Initial iz* 






1 772 








0764 


BE0001 


1773 


INIT_AUTHO„TBL: 


MOV 


SI ,PC_FC_LIST 


0767 


BB0000 


1 774 




MOV 


BX, 0 


076A 


VDUvUV 


1 771 

i ( f j 




MOV 


BYTE PTR CSI3CBX3,0 


076D 


43 


1 776 




INC 


BX 


076E 


fi 1 FRfl ft 0 1 


1 77? 

1 t i r 




CMP 


6X, 256 


tJt f 




Iff© 
1 779 


> 


JN2 


JUNKO 


0774 


BE8 00 1 


t 78 0 




MOV 


SI,BASIC_AUTHO 


0777 


cpfli n n 


1 78 1 




MOV 


BX, 1 


077A 


C60 Q3F 


1 782 


JUN : 


MOV 


BYTE PTR CSI3CBX3,3FH 


077D 


43 






INC 


BX 


07 7E 




1 784 




CMP 


BX,90 


0781 


73F7 


1 783 




JNZ 


JUN 


0783 


C3 


1 786 
1787 




RET 








1 788 




View Channel Table Initialize 






1 789 








0784 


w w 1 u u u 


1 79 0 


TNT T VTFU TSL • 


MOV 


SI,VIEU_CHANNEL 


0787 


B80000 


1 791 




MOV 


BX, 0 ; 


078A 


8AE3 


1 792 


IN IT VTFLI LP* 


MOV 


AM,BL 


078C 


FEC4 


1 793 




INC 


AH 


078E 


8 0CC3 0 


1 794 




OR AH,30H 


0791 


C60Q30 


1 795 




MOV 


BYTE PTR t$I3CBX3,30H 


0794 


ASA AOS 

WWW V <J w 


1 796 


- 


MOV 


BYTE PTR CSI3tBX+83,AH 


0797 


43 


1 797 




INC 


8X 


0798 


83FB08 


1 798 




CMP 


BX,8 


0798 


75ED 


1 799 




•JNZ 


INIT_VIEU_LP 


079D 


C3 


180 0 
torn 




RET 








1 802 


• i|c * ile* (tend****** 


EVENT Table MODE Initialize 






1803 








079E 




1 804 


pvfmt r*£TA ri > 

CVCn 1 L- M 1 H — w 1— • 


MOV 


BX , ES_EVENT_T I MER 


07ft 1 


OfT p-» n7FF DP 

f V f T P Ur 


18 05 


Un 1 PIHKU • 


MOV 


WORD PTR ES : CBX3 , 0FFFH 


Q7ft6 


83C302 


1 806 




ADO 


BX,2 


Q7A9 


81FB0Q0* 


1 807 




CMP 


BX, ES EVENT TIMER+128*6 


07ftD 


72F2 


1 8 08 




JC CHIHftRU 






1 809 


* 






07AF 


dc Anno 

DCUVU7 


1810 




MOV 


SI, EVENT NO FREQ 


07B2 


B120 


1811 




MOV 


CL,32 


07B4 


C7444001 00 


1812 


LP1 ; 


MOV 


WORD PTR CS 1+32+23,1 


07B9 


83C602 


1813 




ADO 


SI ,2 


07BC 


FECI 


1814 




INC 


CL 


07BE 


80F93F 


1815 




CMP 


CL,63 


07C1 


75F1 


1816 
1817 


S 


JNZ 


LP1 


07C3 


BE0009 


1818 




MOV 


SI, EVENT NO FREQ 


07C6 


BB0002 


1819 




MOV 


BX,CH_N0_FREG 


07C9 


B140 


1820 




MOV 


CL,64 


07CB 


8807 


1821 


LP2; 


MOV 


AX, CBX3 


07CD 


8S848000 


1822 




MOV 


CSI-*>64*23 > AX 


07D1 


83C602 


1823 




ADD 


SU2 


07D4 


83C3 02 


1824 




ADD 


BX,2 



* * * *r*t * if if. ?+r* ^ M * * * + * 



$4 , S3, 52, SI S0,C2,C1 
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HEWLETT-PACKARD; 8086 Assembler 



SOURCE LINE 



07D7 


FECI 


1825 




INC CL 










07D9 


80F980 


1826 




CMP CL,128 










07DC 


75ED 


1827 
1828 




JNZ LP2 










07OE 


C3 


1829 
1 83 0 


; 


RET 














1 831 




PC_CODE t 


PR_ CODE Initialize **************£******» 










1 832 


; 












07DF 


8E2000 


1833 


INIT_ CODE : 


MOV SI,PC_ 


CODE 








07E2 


860 0 00 


1 834 




MOV BX,0 










07E5 


C7000000 


1835 


INI T_CQDE_ LP t 


MOV WORD PTR CSI3CBX3,0 








07E9 


83C3 02 


1836 




ADD BX,2 








i 


07EC 


83FB1 0 


1 837 




CMP BX, 16 








07EF 


73F4 


1 838 




JNZ INIT_CODE_LP 






<* 


07F1 


C3 


1 839 
1 84 0 




RET 














1 841 


• ***** ******* 


Converter 


Frequency Calculation ************* 










1 842 














07F2 


C7 06 3 A 07 03 


1 843 


FREQ_ CALC s 


MOV 


WORD PTR 


DS : C MUL_ADR 3 , MUL_NO 






07F8 


890000 


1 844 




MOV 


CX, 0 


; A-CABLE 






07FB 


B84000 


1 845 




MOV 


AX, 64 








07FE 


48 


1 846 


CAL_STDA : 


DEC 


AX 








07FF 


E81500 


1847 




CALL 


FREQ_CAL 








0802 


3D0000 


1 848 




CMP 


AX, 0 








08 05 


75F7 


1849 




JNZ 


CAL STDA 








0807 


B9FF00 


1850 




MOV 


CX, OFFH 


;B-CABLE 






oeoA 


B84000 


1 851 




MOV 


AX, 64 








06 00 


48 


1852 


CAL_STDB i 


DEC 


AX 








-O80E 


E80600 


1853 




CALL 


FREOJTAL 








0811 


3D00Q0 


1854 




CMP 


AX, 0 








08*4 


75F7 


1355 




JNZ 


CAL_STDB 








0816 


C3^ 


1856 




RET 














1857 






f. CALCULATION 












* m 










0817 


80E120 


1858 


FREQ_CAL : 


AND 


CL,00100000B 






081 A 


50 


1 859 




PUSH 


AX 








08 IB 


8BD0 


1 860 




MOV 


DX,AX 








08 ID 


734E 


1861 




JNZ 


UP64 


; B-CABLE »«*>UP64 






08 IF 


3D0000 


1862 


UP64_D : 


CMP 


AX, 0 








0822 


743A 


1 863 




JE 


ZERO 








0824 


3D3F00 


1864 




CMP 


AX,63 








0827 


7435 


1 865 




JE 


ZERO 








082? 


3D0600 


1 866 




CMP 


AX, 6 








082C 


7335 


1 867 




JNC 


CH6_62 


: CHANNELL ARE FROM 6 


TO 62 




08 2E 


3D0400 


1 868 




CMP 


AX, 4 








0831 


7335 


1869 




JNC 


CH4_5 


iCHANNELL ARE FROM 4 


TO 5 




0833 


BB4B01 


1870 




MOV 


BX/331. 








0836 


F6263A07 


1871 


MULT I; 


MllL 


BYTE PTR 


3>S : CMUL_ADR 3 : CH_NO*3 




083A 


03C3 


1872 




ADD 


PX,8X 


~ :CH_MO*3+OFF 




083C 


80F9D0 


1873 


ADDER: 


CMP 


CL, 0 








083F 


7400 


1874 




JZ 


ADDER 1 












1875 


1 1 * % 


ADD 


DX,64 








0841 


80E403 


1876 


ADDER_1 : 


AND 


AH, 0000001 1B 






0844 


F8 


1877 




CLC 










0845 


D0C4 


1878 




ROL 


AH 








0847 


D0C4 


1879 




ROL 


AH 








0849 


D0C4 


1880 




ROL 


AH 








084B 


D0C4 


1881 




ROL 


AH 
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0372 BE 0002 
0873 8931 40 
0978 898C8E00 

•97C B9664C 
•87F 898C9200 

0883 B9994G 
0896 B98C9400 

0890 B99E4Q 
088D 898C99Q0 

0891 B99340 
0894 898C9C00 

0898 89994 Q 
099B 898CA000 

089F S99F4Q 
08112 898CA400 
Q8A6 C3 



08A7 
08* A 
08 AD 
08AF 
0882 
0883 
0887 
0889 



BE2008 
E90800 
7213 
BE200B 

3C01 
7-<0D 
3C04 



VI4P 


P DC 4 


1882 


ROL 


AH 


084F 


&0C4 


1 883 






0831 


0AE1 


1 884 






0833 


BB0002 


t9S3 


MOV 


BX,CH_NO_FREO 


0836 


99F2 


1 89ft 






0838 


03F2 


1987 


ADD 


9 1 . OX 


083 ft 


8900 


J 888 






083C 


38 


1 899 


POP 


AX 


083D 


C3 


1 890 


RET 














0B3E 


880000 


1392 ZERO I 


mov 


AX. 0 


08ft 1 


EBD9 


1993 


jtip 


ADDER 












0913 


B83701 


1895 CW6.62: 


MOV 


BX.343 


oeftft 


EBCE 


1896 


Jfff 


MOLT I 












0868 


8B4D01 


1898 CH4 3: 


MOV 


BX.333 


086B 


EBC9 


t899 


jmp 


WLT I 












0860 


83C240 


19 01 


ADD 


DX,«4 


0870 


EBOO 


1902 


JMP 


UP*4_D 






1903 i 










1904 i 


*+»* J«p*n Channel 








1903 ; 







: STORE 8M t t$ 



:64, # *3 Which-*?? 



1906 CH«JHHEL_HOSEI ! 

1907 

1908 

1909 ; 

1910 

191 I 

1912 ; 
1913 
1914 

1913 ; 
1916 
1917 
1918 i 
1919 
1920 
1921 ; 
1922 
1923 
1924 j 
1923 
1926 
1927 

1928 i 

1929 f 

1930 i' 

1931 DROP RESPONSE: 
1932 

1933 
1934 
1933 
1936 
1937 
1938 



nOV SI,CH_NO_FREO 
MOV CX.4G31H 
MOV CSI+71*2 3.CX 

MOV CX.4066H 
MOV tSI*73-2J.CX 

MOV CX,4088H 
MOV CSI+74«2],CX 

MOV CX,488EH 
MOV C$I*76«2],CX 

MOV CX.4 093H 
MOV CSI*7S*23.CX 

HOV CX,409?H 
MOV tSI+80«23,CX 

MOV CX,409FH 
MOV t$2*92«23,CX 
RET 



I Japan t 

i Japan 3 

; Japan 4 

j Japan 6 

; Japan 8 

j Japan f 0 

1 Japan 12 



Drop Processor ft«spons« no »hikib*tu 
MOV SI,FPOH_OBF_BF 

^DRO?!«ES?°!IoP R0 ^ t>r ° P ProC * ,w « °* F &»t* *o FROM.OBF.BF ni utusu 

MOV SI,FROH_OBF BP 

MOV AL.CSIM3 ~ ( Al ) . CoA«.nd 

CMP AL t 1 

JZ DROP RESP 01 

CMP AC.. 4 



08B8 740B 
03BD 3C84 
08BF 7303 
03C1 E99F00 

08C4 F8 
08C5 C3 



08C6 EBFC 

08C8 8A4402 
OSCB A22C07 
08CE E30000 



08D1 

0804 

08D7 

08DA 

03DC 

08DF 

08E1 

08E3 

08E7 



BE200S 

3A4C03 

80F900 

7466 

BF8000 

B700 

8A1E2C07 
03DB 

8121FEFF 



OSEB 8A6C04 
OS EE 80FD0 0 
08F1 7402 
08F3 EBCF 



G9F3 
08F8 
08FB 
08FD 
0900 
09 03 
0906 
09 03 
09 OC 
09 OF 
091 1 
0913 
0916 
0919 
091B 
091D 
091F 
0922 
0924 
0926 
0929 
092C 
092D 



8A3405 

B0E204 

7431 

SA5405 

E80000 

8 0E2BO 

741 1 

8A262607 

80E401 

7318 

08 04 

E80000 

E91 000 

8A24 

343F 

20 04 

£80000 

22C4 

74 03 

E80000 

E80000 

F8 

C3 
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092E 8A3403 
0931 80E202 
0934 740A 



SOURCE LINE 

1939 
1940 
1941 
1942 

1943 ; 

1944 DROP_RESP_NOPi 
1943 

1946 ; 
1947 
1943 
1949 . 

1930 DROP_RE5P_04 : 
1951 
1932 
1953 ; 
1954 
1933 
1 936 
1957 
1953 
1959 
1960 
1961 
1962 
1963 j 
1964 
1963 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1973 

1 976 C0NV_SW_1 i 
1977 
1978 
1 979 
1980 
1981 

1932 CONV_SU_0: 
1983 
1984 
1983 
1986 
1987 
1938 

1989 C0NV_SW_5ET: 
1990 
1991 

1992 j 

1993 KEY_DEPRESS i 
1994 
1995 



JZ DROP_RESP_04 
CMP AL,84H 
JNZ DR0P_RE3P_N0P 
J MP DR0P_RESP_34 

CLC 
RET 



DR0P_RE5P_01 t JMP DR0P_RE5P_N0P 

MOV AL,ESI+23 
MOV CID_BYTE3.AL 
CALL ID_DROP_DEVICE 

MOV SI,FROM_OBF_BF 
MOV CL, tSI+33 
CMP CL, 0 J 
JZ RESP_VLF_ERR 
MOV VI , VLF — ERROR — MAP 
MOV BH, 0 

mov bl,cid_byte: 

ADD BX,BX 

AMD WORD PTR CDI 3 CBX3 , OFFFEH 

MOV CH, ESI+43 
CMP CH,0 
JZ RESP_STATUS 
JMP DROP__RESP_NOP 



Kev Data Hone > CY«0 

• tSl 3««C+1 3«"t+23«««*«* 

C 01 3 CPOW . DETECT3 
«CSI3»»C + 1 3»-C+2 3-«*C + 33C+43«C+3 3« 



C04 3CID„BVTE3C023C00 3CSTATU£3 
00 *.* 



02 00 ** 



RESP_STATUSi 
RECENT_ONi 



MOV DL,ESI+53 

AND DL,4 

JZ KEY — DEPRESS 

MOV DL,CSI+33 

CALL CONV_ SW_BIT_AL 

AND DL,80H 

JZ CONV_SW_0 

MOV AH, CDROP_N03 

AND AH,1 

JNZ CONV_SW_SET 

OR tSIV.AL 

CALL JUMP_ADRS_IHIZ 

JMP CONV_SW_SET 

MOV AH,£SI3 

XOR AL,3FH 

AND ISI3,AL 

CALL DROP_BIT_AL 

AND AL j AH 

JZ CONV_SW_ SET 

CALL JUMP_ADRS_INIZ 

CALL JUMP_ADRS_INIT 

CLC 

RET 

MOV DL^CSI+53 

AND DL,2 

JZ ELSE — STATUS 



C Status 3 

g * * * *p* + 



SPU Recent Power ON 
I 

Converter Select SW 



10/19 Henkou » ! 



Key Currently Depressed 
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HEWLETT-PACKARD i 8086 Assembler 



0936 BOtC 
0938 A289 07 
093B E80000 
093E F9 
093F C3 

0940 F8 

0941 C3 



0942 
0943 
094S 
094A 
094E 
0950 
0932 
0953 
0938 
095A 
095C 
093E 
0961 
0962 



E80000 
BE8000 
B700 

8A1E2C07 

03DB 

8800 

030200 

3301 00 

8900 

DOCS 

7303 

E80000 

F8 

C3 



0963 8A4C03 
0966 80F900 
0969 7420 

0968 8A64 02 
096E 88262C07 

0972 E80000 

0973 E80000 

0978 8A6C04 
097B 882E8907 

097F BE8 000 
0982 B700 
0984 8A1E2C07 
0988 03DB 
098A 8120FEFF 

098E 80FDFF 
0991 74 02 
0993 F9 
099* C3 

0995 E80000 

0998 F8 

0999 C3 



SOURCE LINE 

1996 
1997 
1998 
1999 
2000 

2001 ELSE_ STATUS* 
2002 
2003 ; 

2 004 RESP YLF ERR : 
2005 
2006 
2007 
2008 
2009 
201 0 
201 1 
2012 
2013 
2014 
2013 

2016 VLF ERR__RET ( 
2017 

2018 ; ZSHBrXSIXKl 

2019 DROP RESP_34: 
2020 
2021 
2022 ; 
2023 
2024 
2025 ; 
2026 
2027 
2028 ; 
2029 
2030 
2031 ; 
2032 
2033 
2034 
2033 
2 036 
2037 ; 
2Q38 
2039 
2040 
2041 

2042 ; 

2043 SENS_STATUSt 

2044 RESP_84__NPET : 
2 043 
2 046 jt 
2047 ; 
2 048 ; 
2049 
2050 ; 

2031 j 

2032 $ 



MOV AL,KEY_PUSH CODE 
MOV CKEY_DATA3,AL 
CALL DROP_TO_CONV 
STC 
RET 
CLC 
RET 

CALL DROP_TQ_CONV 
MOV SI,VLF_ERROR MAP 
MOV BH, 0 
MOV BLj t ID_ BYTEI 
ADD BX,BX 
MOV AX.CSI3CBX3 
ADD AX j. 2 
XOR AX,1 
MOV CSI3tBX3,AX 
ROR AL 

JNC VLF_ERR_RET 
CALL JUMP_ADRS I HIT 
CLC 
RET 

MOV CL,CSI+33 ; 
CMP CL,0 
J2 RESP_84_NRET 

MOV AH,CSI+23 ; 
MOV CID_BYTE3,AH 

CALL IDJ5P0P DEVICE ; 
CALL DROP_TO_CONV 

MOV CH, CSI+43 
MOV CKEY_DATA3,CH 



MOV SI, VLF_ERRQR_MAP 
MOV BH,0 
MOV BL, CID_BYTE3 
ADD BX.BX 

AND WORD PTR C S I 3 t BX 3 , OFFFEH 



CMP CH, OFFH 
J2 SENS_STATUS 
STC 
RET 



C84 3C ID/DROP3 C01 3 EKE Y 3 



C AH ) « ID — BYTE 

> C0NV.N0 , DROP_NO , DEVICE_NO 



•> CY=1 



CALL SPU_STATUS_REQ j OFFH 
CLC 
RET 



i Push Key Board 

-> No Key Stroke 



GLOBAL 



SPECIAL SPU 1 
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SOURCE LIME 



2053 EXTRN POWER_DET_CMD 

2054 EXTRN LOAD FROM DROP 

2055 EXTRN LOADjrO.DROP 

2056 EXTRN SPU_STATUS_REQ 

2057 EXTRN ID DROP DEVICE 

2058 • EXTRN IC DPCP.DEVICE 

2059 EXTRN C ON V_S W — B I T_A L 

2060 EXTRN DROP_BIT_AL 

2061 EXTRN S P U_R E L A Y_0 F F t 

2062 EXTRN SPU_CLEAP_D ISP 

2063 EXTRN EVENT_LED_OFF 

2064 EXTRN DROP MAP SET 

2065 EXTRN KEY_OPERAT I ON 

2066 EXTRN CONV_T0_DROP * 

2067 EXTRN DROP]>0_CONV „ 

2068 EXTRN BINDEC LED 

2069 EXTRN LED_VIEU TBL 

2070 EXTRN SPU_LED_DISP 

2071 EXTRN RUN_CONVERTER 

2 072 EXTRN WAKEARI — DE ON * 

2073 EXTRN 0P_SPU OFF~ 

2074 EXTRN OP.INITIAL 

2075 EXTRN BASE_ROUTINE 

2076 EXTRN JUMP_ADRS_INXT 

2077 EXTRN JUMP ADRsZlNIS 

2078 EXTRN DEVICE MAP SET 

2079 ) ~ " 
2 080 EXTRN PAY GROUP I 
2081 EXTRN PAyIcR0UpZ2 



Error»» 0 



* 



I 
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04 

•3 
99 

89 

102 
106 
1204 
1163 
1206 
1 167 
1201 
H96 
1392 
1609 
136 
1264 

143 

230 
231 
1 160 

1 00 
103 
1 »3t 
1949 
1950 
2019 
1944 

1213 
120 
142 
• 1 
9? 

1564 
91 

1786 
161 

1278 

1723 
232 
233 

2001 

t 060 
182 
163 
184 
186 
62 

1804 
123 

194 

153 
914 



SYMBOL 
CTRL 1 
CTRL.2 

CTRL_2_C0UMT 
DEVICE HAP SET 
PEVICEJIO 

device_mo en 

DEV_CLR 
DEV^INITJ.P 
DEV_NEXT~ 
DEV~RESP UT 
PEV~SW 0~ 

DISPLAY_MEHORV 
DISF_P1EH 3517 
DO«N_FLAG 
DROP ACCESS 
DPOP_BlT_AL 
DROP_CMO~BF 
OR0P_Cm>_P0PT 
DROP~OftT«_POPT 

drop~init~lp 
0rop_hap set 

DPOP^KO ~ 

DP0P~NO_8 I T 

DROP^RESPOHSE 

DROP~PESP Of 

DPQP~PE$P~04 

DR0P_RESP~A4 

OROP_RESP~H0P 

OR0P_TO_C0HV 

0»P_HEXT 

DS1 

DS16 

DS2 

EC HOGBACK ftORS 

ECHO_0»CK~CMD 

ECKO_BACK~FLBG 

ECHO_BftCK~SUPl.» 

ECU^RDDPESS 

ECU_AORS_N£g 

ECU_ADRS~REftP 

ECU — HEADDRESS 

ECU_L_ADDRESS 

ELSE_STATUS 

EOZ 

ES_8ACK_UP 

ES_BACK_UP_1 
ES BACK~IJP~2 
ES_EVEHT_TTnEP 
EVEHT_CHAMHEL 
EVEHT_DATA CL 
EVEHT_EMABLE 
EVEMT~KEY_CODE 
EVENT_LED_OFF 
EVENT HO PPEC 
EXIT ~ 



CROSS PEFEREHCE TABLE 

PE REFERENCES 

443.777.801 .836 
444.778. 798. S33 
443.7TtS.732 
454.683-686.737 

1223, 1227. 1229. 123t . 1231. 1233. i 

1 1*8, 1200 
121 1 
1 133 

1 169. 1 177. 1 181 . 1 199 
1 1?3 

1346 
1399 



1983.2060 
793 

681 .929 
1218 

1223,2064 
1196. t?r6 

1264 
1977 
l?39 
1942 

1*33. 1941, 1948, 19*7 
1998. 20*4. 2027. 2067 

t?42 

447,922,1016,1110,1446.1431 



I*. 1730 



162. 16?. 164, 9»9. 1006, 1576. 15*6. 1«rt* 
1263 

461 , 1278 
1713 
1723 
1993 



1336 

43*. 4*9. 1337. 1757. 1339. 1 *6$ . 1 ?*r, 1 ?63 1371 

477.499. 1351 .1760.1374 

131*. 1743. 1804. 1907 

1316. t34t 

472 



1206.2063 
181 0. 1919 
S83.893.899 
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REFERENCE TABLE 





SVH80C 


TYPE 


REFERENCES 


72 


A200H 


A 


73 . 74 . 73 , 76 


239 


•CHC 


A 


343.344. 334.3*2,370.373.377,3*1 ,339,349 371 .374 392 *n4,«tft 








1 071 . 1*47, 1 048, 1032, 1034 , 1 036, 1092. » 083, 1 091 . 1 093. 1 0*7 , t 1 00 


238 


ACHD 


A 


323.333,679,932 


1873 


ADPE* 


A 


|«-»3 


187* 


APPER_1 


A 


1374 




ALOM«_CHECK 


A 




n* 


ASCI I_AD 


A 




soe 


ASC X t_*y 


A 




212 


ASCII..CL 


A 




sia 


ASCII_CO 


A 




21? 


ASCII..OE 


A 




2*7 


ASCHNER 


A 




210 


Ascu.rc 


A 




217 


ASCII HO 


A 




216 


ASC I I_HU 


A 




21 1 


Aicn_rc 


A 




219 


ASCII RP 


A 




205 


ASCI I_SC 


A 




213 


PTC 1 1 SE 


A 




193 


AUTHO_KEY_COPE 


A 




•486 


SACK.UR^C* 1 


A 




304 


BACK UP C*2 


A 




314 


BACK_UF_E>:IT 


A 


4A£.4«3,3! 0 


403 


BACK_UP_*.mI 


H 




312 


BACK UP HOHE 


a 


195 


497 


BAtKJJP.YES 


A 




94 


B«SE_POIMT 


A 


17*9 




BASE .ROUTINE 


E 


17»4.2073 


17*7 


base~ua_mh:o 


A 


17*? 


46 


BASIC_A<JTHO 


A 


1730 


24 t 


BCHC 


A 


730 . 738 . 3*6 , 534 , 388 


240 


BCHD 


A 




122 


BEFO* EVEMT 


A 


137* 


32 


BIAS 


H 


33 34. 37, 38. 3*. 40, 61 .62.64.43.66.276 


96 


BINARY^LEP 


A 






BIHI>EC — LEI* 


E 


1345. 1663,2068 


1*4* 


CAL_STDA 


A 


1*49 


1832 


CAL. STP8 


A 


1833 


1439 


CCC_C«D_20_7T 


A 


143*. 


I486 


CCC_CHD_JHFTBL 


A 




1649 


CCC DROP C«C 


A 


1437 


1998 


CH4 3 


A 


1**9 


1893 


CH6_62 


A 


1867 


1906 


CHA»HEt._HftSE3 


A 


471 


1803 


CHlKORu" 


A 


i*<*9 


73 


CM_HO_FREO 


A 


1919. 1883, 190* 


199 


CLE »R~KE Y_C ODE 


A 




14*4 


COLD_3 TAPT 


A 


1441 


99 


COMV^MO 


A 


431 .1226, 1228. 1230. 1232. 1T34 . 134c 


104 


COMV.W BIT 


A 


1337 


1 17 


COMV_SELEC T 


A 


4 ?4. 433. 436. 437 


1982 


CDHV_?W 0 


A 


1973 


1974 




A 






COMV*SW~B I T_AL 


E 


11*2. 1973.2039 


1989 


COMV_ SW~SET~ 


A 


197». I»9l , 1997 




CO*V - TO~t>»OP 


E 


1774. 1389, 1471 . 1638.294* 



.933 339-860.901 ,»13.96*. IP27. 1029 



-a 



■» 
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CROSS REFERENCE TABLE 



SYMBOL 

1 09 EXTRN STAT 

1466 FORCE D — KEY 

167 0 FORCED_OFF 

1663 FORCED OH 

1635 FORCED^TUNE 

1482 FORWARD^ CMDTBL 

1 446 FORMARD_CMD_CK 

1431 FORWARD^ COME 

1 476 FORWARD_JUMP 

1 838 FREG_CAL 

1843 FREQ_CALC 

143 FROM_OBF_BF 

1141 HA J I ME 1 

1139 HAJIMERUYO 

368 HDLC — TX — START 

170 HISTORY BUFFER 

952 HON 

1150 HONBAN1 

127 HSB.LED 

782 IBF_1ST 

828 IBF ^HD 

785 IBF_EMPTY 

790 IBF_EXIST 

774 IBF^INTERRUPT ' 

825 1BF_MEM0 

38 IBF OVERFLOW 

803 IBF_PACKET 

84 0 IBF RET 

830 - IBF^SET 

1 01 IC_BYTE 
* -^1CJ>R0P_DEVICE 

1 03 ID_BYTE 

ID_DROP_DEVICE 

169 INDEX_h7sTORY 

82 INDEX_RX 1 

86 INDEX RX_2 

83 INDEX~TX_1 

87 INDEX~TX_2 
1773 INIT_AUTH0 TBL 
1833 INITJTODE 
1833 INIT_CODE_LP 
1747 INIT_EV_1 
1745 INIT_EV_TIMER 
1761 INIT_JUf1P_LP 
1755 INIT_JUMP TBL 

95 INIT POINT 

1737 INIT_TIM_LP 

1733 INIT_TIM_TBL 

1792 INIT_VIE«J_P 

1790 INIT_VIEW TBL 

1757 INITJrfA DOKO 

235 INT10FST 

236 INT30FST 
234 INT_0FST 

75 JUMP_ADDRESS 

JUMP_ADRS_IHIT 
JUMP_ADRS„INI2 



TYPE 

A 
A 
A 
A 
A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

ft 

A 

A 

A 

A 

A 

A 

A 

E 

A 
E 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
E 
E 



REFERENCES 

53 0,362,876 
1459 
1661 

1544 
1454 
1256 
1443 
1434 

1847, 1853 
47 0 

I 141 , 1 144, 1 150, 1 133, 1 167, 1 I 70 , 1 93 1 , 1 934 , 1 954 
1 143, 1 1 47 
331 
1696 

459,735,324 
11 52, 1 156 



73 0 
783 
823 
799 

788,826,834 



1333, 1377, 1467, 1656 
1383, 1470, 1657,2058 

1 164 . 11 80, 1951 , 1960,2007,2024,2034 
1 165, 1335, 1952,2026,2057 
460,724,736,803,825 
427, 1676 
44 1 s 742, 753 
423,776,796,831 
44 0 
463 
465 
1833 
1730 
473 
1764 
315 
1758 
1 74 0 
514 
1799 
464 
1 755 
233 
292 
296 
1759 

1989,2015,2076 
1980, 1983,2077 
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CROSS REFERENCE TABLE 



L 1 NE # SYMBOL 

1782 JUN 
1775 JUNKO 
1271 KEY_APPL I CAT 
130 KEY_DATA 
160 KEY_DATA_STACK 
1993 KEY~DEPRES3 

KEYJDPERATION 
203 KEY_>USH„CODE 
LED VIEU_TBL 

l0ad__from_dr0p 
loadZto_drop 

873 LOY 

876 LOZ 

1812 LP1 

1821 LP 2 

1 25 LSB_LED 
1256 MAIN_LOOP 

424 I1AIN_START 

197 MINUS_KEY_CGDE 

1371 MOV_1_INIT . 

1363 MOV^I^ST 

1 356 M0V_2__ND 

126 MSB_LED 
1871 MULT I 

1 08 P1UL_ADR 
191 MUL_NO 
1 016 MY_ADRS 
1014 HY_ALOHA 

76 NEXT_GO_ADPS 
121 NOU_EVENT 
1580 NO_SEND 
1 1 6 OBF_BF__BYTE 
1 1 4 OBF_BF_CMD 
115 OBF_BF_ID 
113 QBF_BF_N 
679 OBF__INTERRUPT 
736 OBF_MEMO 
755 OBF_NEU 
722 OBF — PACKET 
759 OBF_RET 
700 OBF_RET_1 
131 OME.SEC.TIWEP. 
1 96 0NOFF_KEY_C0DE 
OP_INtTIAL 
OP~SPU_OFF 
1 75 PAGE_MEM 
90 PAGE_SU 

PAY_GROUP_1 
PAY GR0UP_2 
61 PC_CODE 

137 PC_FC_EXIST 
65 PC_.FC_.LIST 

1 93 PLUS.JCEY_CODE 
1223 POLLXNG_SE© 
222 POP_ALL 

POUER_DET_Ct1D 

138 FOWER^FEED 



TYPE 



A 

A 

A 

A 

A 

A 

E 

A 

E 

E 

E 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

E 

E 

A 

A 

E 

E 

A 

A 

A 

A 

A 

A 

E 

A 



REFERENCES 

1785 
1778 
1258 

1387, 1469, 1997,2030 
161 
1971 
1271 
1996 
1664 
1 142 
1650 
868 
871 , 
1316 
1827 



,1472,2065 
,2069 

,1151 ,1168,1932,2054 
,2055 

,875 



1272,1279 



1364 
1354 



1896,1899 
1843,1871 
1843 

1 000, 1 002 



131 1 , 1331 
1568 

453,756 

114,115,116, 1 17,446,688,689,690,755 

734 
740 

700,712,720 

703 

437 

1756,2074 

1670,2073 

450,733,822 

451 ,950,996,1020 

1490,2080 

1492,2081 

1833 

1773 

1216 

1140,1149,2053 
432 
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SYMBOL 


TYPE 


REFERENCES 


202 


POW£R_OFF COPE 


A 




20I 


POWER ON CODE 


A 




128 


PPVJ.ED 


A 




55 


PROGRAMVEPSION 


A 


503,517 


221 


PUSHBALL 


A 




276 


RAI1_CLEAR 


A 




278 


RAM_CLEAR_LP 


A 




1972 


RECENT^ ON 


A 




203 


RECENT~ON_CODE 


A 




204 


RELEASE^ CODE 


A 




702 


RESPONSE 2 


A 


694 


719 


RESPONSE_CHK 


A 


697,699,709,71- 


745 


RESPONSE TPNS 


A 


750 


71 1 


RESPONSE_VAL 


A 


707 


2 044 


RESP_84_NRET 


A 


2021 


1969 


RESP_STATUS 


A 


1966 


2004 


RESP VLF ERR 


A 


1957 


1415 


RETTIM2 


A 


1407 


92 


REVERS__CHANEL 


A 


448,575, 1572, 1 1 


252 


RUN 


A 


1464 




RUN — CONVERTER 


E 


1346, 1666,2071 


1 033* 


RX CRC ERR 


A 


993 


56 


RX_CRC_ERROR 


A 


1 038, 1 039 


57 


RX CRC OK YO 


A 


994, 995 


990 


RXIlNTERfcUPT 


A 




992 


RX_RCV 


A 




1 042 


RX_RECEIVE 


A 


992 


1022 


RX_RET 


A 


1 004, 1 009, 1 040 


198 


SCAN KEY CODE 


A 




59 


SCAN_MODE_FLAG 


A 


467 


5 


SEISAKU_DD 


A 


520 


6 


SEI3AKU.J1M 


A 


519 


8 


SEISAKU_W 


A 


521 


7 


SEISAKU_YY 


A 


518 


148 


SEND — ADDRESS 


A 


149, 150, 151 , 15 


150 


SEND_CMD_RESP 


A 


1570 


151 


SEND_DATA_BUFF 


A 




147 


SEN D_E N A BLE 


A 


143, 1559 


1552 


SEND_ FUNC_MOD 


A 


1436 


149 


SEND_ INDEX 


A 


1563, 1566, 1573 


200 


SEND_KEY_CODE 


A 




224 


SEND MAX 


A 




1566 


SEND RESPONSE 


A 


1488 


2 043 


SENS_5TATUS 


A 


2 03? 


561 


SETCOn 


A 


347,351 ,355,35 


1675 


SPECIAL_SPU_1 


H 


204? 




SPU_CLEAR_DISP 


E- 


1205.2062 


144 


SPU CMD BF 


A 






SPU_LED_DISP 


E 


1665,2070 




SPU_RELAY_OFF 


E 


1204,2061 




SPU_STATUS_REG 


E 


1 166.2043,2056 


177 


STACK END 


A 




178 


STACK_TOP 


A 




1619 


ST ORE — MEMORY 


A 


1548 


1635 


STOR MEM 5517 


A 


1626 


1627 


STJTRNS2 


A 


1632 


1639 


ST_TRNS3 


A 


1637, 1644 
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1982 
1999 
lit 
237 
1391 
1463 
It* 
1292 
193 
1396 
137ft 
1301 
134* 
1297 
74 
79 
78 
134 
132 
133 
1ft4 
93 
17*2 

1493 
IC3 
t«2 
U99 
1*88 

'SI 

1*99 
1981 
19*2 
139 
<0 
44 
201* 
«43 
64* 

19*9 
1892 



SYMBOL 
9 F m.CLR 

s r n set 

TIMP_Jt_CH 

TIHER1.0FST 

TIMER..ACTIVE 

TIMER CHK 

TIME*_COUMTER 

TIHER_ OPEPAT 

TIMER_OUT_CODE 

TIMER.SLEEP 

TIMER TOR 

TIMER T0B2 

TIMER_TYPE_2 

TIMER_Y0 

TIME-TABLE y 

TO CCC 

TO_DROP 

TUHER.C9L 

TUHER_01 

TUNER 02 

TX_BUFFER 

TX BUSY FLAG 

TX_CCC_K_RET 

TX_CCC_RUN 

TX_COHMAND 

TX.LENCTH 

TX_RUN_SU8 

T*__TRN82 

TJt„TRHfi3 

TX.UHORM 

TX_YQSHI 

UP*4 

UP_FLAC 

VI EU CHANHEL 

VLF_ERROR_MAP 

VLF^ERR.RET 

IMIT 

IMIT1 

ItAKEARI DE_OH 

YES_SEHD 

ZERO 



CROSS REFERENCE TABLE 
TYPE REFEREHCES 



1333 
1353 

429,376,603,1086 
304 

1292 

300,730.819. 1297, 1301 , 1348 

1237 

1396 

1382, 1384 

1332,1338,1361, 1369, 1373 

1303,1306,1312,1326, 1329 
1293 

1 379 , 1 733 

439 

426 



1396 

430,921,1109,1683,1695 

1449,1462.1494, 1 496, 1 498 , 1 300, 1 302. 1 304 , 1306 , 1308, 13 1 0, 131 2 . 131 4 , 1 3 16 , 1318,1320, 1322, 1324,1326, 1328, 1330 
1 332 . 1 334 , 1 336 , 1 338 , 1 54 0 , 1 336 . 1 36 0 , 1 364 , 1 38 0 , 1 633, 1*38 , 1 643, 1 63 1 , 1 668 , 1 671 , 1 687 * 
137)3,1388,1607,1617 
1 394 , 1621 
1397, 1624, 1673 

1603, 1681 
1613 

1693 
1861 

1902 

1790 

1938,2003,2032 
2014 

394,395,396,397,398,399,600,601,633 
648 

1667,2072 
1863, 1863 
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HEWLETT-PACKARD: 8086 Assembler 
SOURCE LINE 



01 67237 



1 '8086' 

2 ; 

3 ; ****************************** 

4 ; 

EQU 02H ; 

EQU 12H : 

EQU 53H : 

ECU 2 : Version No. 



5 SEISflKUJ>Dt 

6 3EISAKU_Mt1i 

7 SEISAKU_YYi 

8 SEISAKU_VV: 

9 ;***** 
tO ; ***** 

\ y . ***** 
t2 ;***** 
13 
14 
15 
16 
17 
18 
1? 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 



<<< Application 

«.* * at .«» * « 33 s 3 a 



>>> 



***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 



By M.TANAKA 



Funct ion 

C 1 > SPU Key Control 

6 Drop / 4 5PU < 2nd Subscriber > 

C 2 ; Ram B »ck up 

C3> Hardware Check- 
off Event Conw , SU , Device No. C3 Degit) 
Off Send Revrese Data Send 
Event Event LED On 



***** 
***** 
***** 
***** 



<<< Bug List >>> 



***** 

************************************************ *******.********* 

34 ;SS$S* 

35 ;SS*i* 

36 ;*ft« 

37 C 1 > 2< 2nd Sub. de Converter On/Off okashii 
38 

39 :$**** 

40 jfmt 

41 

43 
44 
45 • 



46 
47 


BIASi 


EQU 


0000H 








48 


i 












49 


PROGRAM VERS ION: 


EQU 


BIAS 




DS 


4 


so 


RX_CRC_ERROR: 


EQU 


BIAS+4 


> 


DS 


4 


51 


RX CRC OK YO: 


EQU 


BIAS+8 




DS 


4 


52 


IBF_OVER_FLOW: 


EQU 


BIAS+12 


i 


DS 


2 


53 


SCAN_MODE_FLAGi 


EQU 


BIAS+14 




DS 


1 


54 


VIEW CHANNEL ! 


EQU 


BIAS+16 


} 


DS 


8*2 


55 


PC_C0DE : 


EQU 


BIAS+32 


* 


DS 


8*2 


56 


EVENT_CHANNEL 


EQU 


BIAS+4S 




DS 


8 


57 


* 


EQU 


BIAS+56 









01 67237 



HEWLETT-PACKARD : 3086 Affi*nibl*r 



SOURCE LINE 

38 VLF_ERR0R_J1AP : 

59 PC__FC_LI3T: 

60 BASIC„AUTHO: 
61 

62 
63 
64 

65 J 

66 A200H* 

67 CH_ NO^FREQ 

68 TIME-TABLE I 

69 JUMP_ ADDRESS i 

70 NEXT_GO_ADRS i 

71 ; 

72 T0_DR0P: 

73 T0_CCC: 

74 1 

75 DS2 : 

76 INDEX_RX_1 : 

77 INDEX_TX_1 : 

78 CTFL_1 : 

79 CTRL_1_COUNT : 

eo ihdex_r:<_2: 

81 INDEX_TX_2s 

82 CTRL — 2 : 

83 CTRL 2„C0UNT: 

84 PAGE_SM: 

85 ECHoIbaCK_FLAG : 

86 REVERS — CHANEL : 

87 TX_BUSY_FLAG: 

88 BASE_POINTt 

89 INIT_POINT: 

90 B1NARY_LED: 

91 ECHO_BACK_ADRS : 
92 

93 CONV_NO: 

94 DROP_NO: 

95 IC_BYTE: 

96 DEVICE_NO; 

97 ID_BYTE: 

98 CONV_NO_BIT: 

99 DROP_NO_BIT; 
100 DEVICE_NO_BIT: 
1 01 

1 02 MUL_ADR 

103 EXTRN.STAT 

104 TEMP_R_CH 
1 05 

106 j 

107 OBF_BF_N: 

1 08 OBF_BF_CMD i 

109 OBF_BF„ID: 

110 OBF_BF_BYTEi 

111 CONV_SELECTt 
1 12 

1 !3 ; 

1 14 DS1 : 



EQU BIAS+I23 
EQU BlAS+256 
EQU BIAS+256+128 
I BIAS+512 



EQU 20 OH 
EQU A200H 
EQU A200H+100H 
EQU A200H+130H 
EQU A200H+200H 

43 OH 

EQU 0500H 
EQU 0600H 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



0700H 

DS2+2*1 

DS2+2*2 

DS2+2*3 

DS2+2*4 

DS2+2*3 

DS2+2*6 

DS2+2*7 

DS2+2*8 

DS2+2*9 

DS2+2*10 

DS2+2*1 1 

DS2+2*12 

DS2+2*13 

DS2+2*14 

DS2+2*15 

DS2+2*16 

DS2«-2*18 
DS2+2*19 
DS2+2*20 
DS2+2*21 
DS2+2*22 
DS2+2*23 
DS2+2*24 
DS2+2*25 



EQU DS2+2*29 
EQU DS2+2*30 
EQU DS2+2*31 

74 OH 
EQU DS2*2*32 
EQU OBF_BF_N+1 
EQU OBF~BF_N+2 
EQU OBF^BP-H+3 
EQU 0BF_BF_N+16 



EQU 078 OH 



; DS 123 
; DS 128 
; DS 123 



; DS 256 
3*8*2 
3*8*2 
64*2 



FREQUENCY TABLE START FROM HERE 



DS 2 
DS 2 
DS 2 



0000 0000 



STORE #3 



DS 3 
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HEWLETT-PACKARD: 8086 A««mbl*r 



SOURCE LINE 



115 

116 

117 

1 18 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

1 71 



HOW EVENT i 
BEFQ PREVENT : 
EVENT_ENABLE: 

LSB_LED : 
MSB J-ED : 
HSBJ-ED: 
PPV_LED: 

KEY_DATft! 
ONE_SEC_TIMER: 
TUNER_D1 i 
TUNER_D2 : 
TUMEP.CBL: 
UP—FLAG : 
DGUN_FLAG: 
PC_FC__EXIST! 
POWER FEED i 



DS16: 

DROP_CMD_BF • 

SPUJTMD^BF: 

FR0tt_QBF_BF: 

SEND_ENABLE : 
SEND_ADDRESS: 
SEND_INDEX! 
SEND_CMD_RESP r 
SEND — DATA.JBUFF : 



EQU DS1 
EQU DS1+1 
EQU DS1 +2 

EQU DS1+4 
EQU DS1+5 
EQU DSl+6 
EQU DS1+7 

EQU DS1+9 
EQU DS1+10 
EQU DS1+1 1 
EQU DS1+12 
EQU DS1+13 
EQU DS1+14 
EQU DS1+15 
EQU DS1+16 
EQU DS1+17 



EQU 8 0 OH 
EQU DS16 
EQU DS16+16*! 
EQU DS 16+ 16*2 

EQU DS16+16+3 
EQU SEND_ENABLE+1 
EQU SEND_ADDRESS+2 
EQU SEND_ADDRES3+3 
EQU SEND_ADDRES3+4 



EVENT_NO_FREG t EQU 900H 



HELP: 



EQU 0A00H 



KEV_DATA_STACK: 
ECU_AODPESS; 
TX_LEHGTH: 
TX^COMMAND: 

tx~buffep i 



TIMER_COUNTER: 
INDEX_HISTORY: 
H I STORY — BUFFER : 



EQU 1000H 

EQU KEY_DATA_STACk' + l6*64 
EQU ECU_ADDPESS+2 
EQU ECU_ADDPESS+3 
EQU ECU_ADDRESS+4 



EQU 2000H-4 
EQU 2000H-2 
EQU 2000H 



; DS 16 

; DS 16 

; DS 16 

; DS 1 

; DS 2 

; DS 1 

; DS 1 

; DS 123 

; D3 256 



DS 16*64*1024 
DS 2 
DS 1 
DS 1 
DS 256 



PAGE_MEM : 
STACK_END : 



EQU 3000H 
EQU 39FFH 
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HEWLETT— PACKARD : 8 036 Assembler 
SOURCE LINE 



172 


STACK_TOP : 


ECU 


4000H 


173 








1 74 




BACK UP RAM Area ******************************** 


1 73 


; 






17$ 


ES_BACK_UP : 


EQU 


0 ; DS 512 


1 77 


ES_ BACK_ UP_1 » 


EQU 


200H ; DS 312 


1 78 


ES_BACK_UP_2 i 


EQU 


4 0 OH ; DS 512 


179 


} 






160 


ES_EVENT_T I HER i 


EQU 


6O0H i DS 123*6 


181 








1 82 


; 






183 


; ******* ****** 


I»*diat.c Data *********************************■♦'* 


184 


'* 






1 85 


MUL — NO 


cuu 


O 


1 36 


T I MER_ 0UT — CODE : 


tuu 


ft 


1 87 


PLUS_KEY_ CODE : 


Cflll 

CUU 


i Un 


1 88 


EVENT — KEY_ CODE : 


EQU 


1 1 H 


1 89 


AUTHO_KEY_CODE : 


EQU 


1 2H 


190 


ONOFF_KEY_CODE i 






191 


M I NUS_KE Y_CODE : 


EQU 


1 4H 


1 92 




con 


1 wn 


1 93 


CLEAR — KEY_CODE : 


cuu 


i Sn 


1 94 


SEND_ KEY_C0DE i 


cUU 


1 7ri 


1 95 


POWER ON__CODE i 


EQU 


1 8H 


1 96 


P0UER_QFF_C0DE : 


cUU 


f QLf 


197 


RECENT_0N_C0DE : 


em i 


4 AM 

I HH 


198 


RELEASE^ CODE : 


cat I 


l on 


199 


KEY_PUSH_ CODE : 


EQU 


1 CH 


200 


i 






201 


ASCI I_ER : 


EQU 


4572H 


202 


ASCI I_AU: 


EQU 


41 55H 


203 


ASCI I_SC : 




3343H 


204 


ASCI I_ FC : 


EQU 


4643H 


205 


ASCII_PC: 


EQU 


5043H 


206 


ASCI I„CL : 


EQU 


434CH 


207 


ASCI I_SE ; 


EQU 


5345H 


208 


ASCII AD: 


EQU 


4164H 


209 


ASCI I_DE : 


EQU 


6445H 


21 0 


ASCI I_ NU : 


EQU 


0D49CH 


21 1 


ASCII_N0 : 


EQU 


0D4DCH 


212 


ASCI I_CO : 


EQU 


43DCH 


213 


ASCI I — PR ! 


EQU 


5072H 


21 4 








4 1 3 


Di i out ai i ■ 


EQU 


6 OH 


216 


P0P_ALL : 


EQU 


61H 


217 








218 


SEND_MAX r 


EQU 


64*2 


219 








220 














221 


; ************ 


I / 


0 Port ************************************* 


222 














223 


; 






224 


DROP_CMD_PORT : 


EQU 


082H 


225 


DR0P_D AT ALPORT i 


EQU 


08 OH 


226 


ECU_H_ADDRESS: 


EQU 


0102H 


227 


ECU — L — ADDRESS : 


EQU 


01 OOH 


228 


INT OFST 


EQU 


0A0H+C3*4 > 
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HEWLETT-PACKARD : 8086 tt»j-4mbl*r 
SOURCE LINE 



1 000 
1 003 
1 0 03 
1 0 09 
t QOB 
1 0 OF 
1 01 1 



1012 
1013 
I 01? 
1 01B 
1 01D 
1 021 
1023 



1 024 
1027 
1 029 
1 020 
1 030 
1 032 
1 036 
1 033 

1 039 
I 03A 
1 03D 
I 03F 
1 041 
1 045 
1 048 
1 04C 
1 030 
1 053 
1 057 
1 038 
1 039 
1 05D 
1 061 
1 063 
1 069 



BE3003 
B700 

8AIE2C07 
02DB 

880E1C07 

8908 

C3 



BE8003 
B700 

8A1E2307 
02DB 

8B0E1C07 

8908 

C3 



6E8 0 03 
B700 

9AIE2C07 
8 0F3 0I 
02DB 

8B0E1C07 

8908 

C3 

56 

E34E00 
22 04 
74 18 

3*262807 

80E4FE 

88262C07 

8*262407 

80E406 

88262607 

5E 

C3 

SA262807 
38262C07 
8A262407 
58262607 
3E 



229 

230 

231 

232 

233 

234 

233 

236 

237 

233 

239 

24 0 

24 1 

242 

243 

244 

243 

246 

247 

248 

249 

230 

231 

232 

233 

254 

235 

236 

257 

258 

239 

260 

261 

262 

263 

264 

265 

266 

26? 

269 

269 

270 

271 

272 

273 

274 

273 

276 

277 

278 

279 

230 

231 

282 

233 

284 

285 



IMTIOFST 


EQU 


52 


IMT30FST 


EOU 


6 0 


TIMEP1 OFST 


EQU 


72 


ACHD 


EQU 


00 


ACHC 


EQU 


04 


BCHD 


EQU 


02 


BCHC 


EQU 


06 



JUMP_ADPS_IN1T: 



JUMP_ADR3_INIC: 



JUMP_hDFS_INIZ: 



; ***** f 

CONVJTO_DROP : 



HIROKOi 



ORG 1000H 



MOV SI , JUMP ADDPE^i 

MOV BH . 0 ™ 

MOV BL. t ID_BYTE3 

ADD BL,BL 

MOV CX t CINIT POINT} 

mov csijcb:o""c:: 

RET 



MOV SI , JUMP mDDRESS 
MOV BH, 0 ~ 
MOV BL, CIC_BVTE3 
ADD BL.BL 

MOV CX,CINIT_FOrNT3 

mov tsntExj.cx 

PET 



MOV si, jump «ddpess 

MOV BH,0 ~ 
MOV BL, C ID BYTE 2 
XOR BL, 1 
*DD BL , BL 

MOV CX, C INIT_PQINT3 
MOV tSIJCBXJ.CX 
RET 

Converter ■ Drop ni hinl-an 

PUSH SI 

CALL CONV_?»\» erT wL 

AND AL. CSX J ~ - 

J2 HIROKO 

MOV AH,CIC_BVTE3 

AMD AH, OFEH 

MOV EID_BYTE3.hH 

MOV AH, £COHV_H0 3 

AND AH, 06H 

MOV CDPOP_ N03,AH 

POP SI 

RET 

MOV AH, CIC_BYTE3 
MOV t ID_BYT*E 3 . AH 
MOV AH . CCONV_M03 
MOV CDROP_N03,AH 
POP SI 



* 
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HEWLETT-PACKARD: 8086 Assembler 
SOURCE LINE 



1 06A C3 



1 06B 
1 06C 
1 06F 
1 071 
1 073 
1 073 
1 07? 
1 07B 
1 07F 

i 083 

I 085 
1 089 
1 08A 



56 

E81C00 
2204 
74 02 
B001 

8A262C07 
OAEO 

88262807 
8*262607 
OAEO 

88262407 

5E 

C3 



1 08B 
1 08E 
1 090 
1 094 
1 096 
1 099 

1 09A 
1 09B 
1 09C 
1 09D 
1 OAO 
T0R2 
1 0A3 
1 0A4 
1 OAS 



BE5007 
B500 

8A0E2607 
03F1 
E885 05 
C3 

50 
51 
56 

E8EBFF 

2204 

5E 

59x 

58 

C3 



1 0A6 
1 0A7 
1 0A8 
1 OAC 
1 OAE 
1 OBt 
1 085 
1 0B7 
t 0B9 
1 OBB 



SCOT 



50 
51 

8A262 
8AC4 
80E407 
88262607 
B1 03 
D2C8 
24 07 
A22A07 



1 OBE £91800 



10C1 50 

10C2 51 

1 0C3 9A262807 

1 0C7 8AC4 

1 0C9 80E407 



286 

287 ; 

288 } 

289 DROP_TO_CONV : 

290 ~" 
291 

292 
293 

294 HIROVOi 

295 

296 

297 

298 

299 

300 

301 

302 ; 

303 ; 

304 CONV_SU_BIT_AL 
305 

306 
307 
308 
'309 

310 ; 

3 1 1 CONV_SW_FLAG : 
312 

313 
314 
315 
316 
317 
318 
319 
320 ; 
321 

322 ; 

323 ID_J>ROP_DEVICE: 
324 

325 

326 

327 

328 

329 

330 

331 

332 

333 ; 

334 

335 ; 

336 I ************ 

337 ; 

338 1C_DR0P_DEVICE 
339 

340 
341 
342 



RET 



PUSH SI 

CALL CONV_SW„BIT_AL 
AND AL,CSI3 
JZ HIROYO 
MOV AL,1 

MOV AH,CID_BYTE3 
OR AH* AL 

MOV 1 I C — BYTE 3 , AH 
MOV AH, CDROP_N03 
OR AH,AL 

MOV tCONV_N03,AH 

POP SX 

RET 



MOV SI , CONV_SELECT 
MOy CH,0 

MOV CL,tDROP_N03 
ADD SI,CX 

CALL DEVICE_BIT_AL 
RET 

PUSH AX 
PUSH CX 
PUSH SI 

CALL CONV_SU_BIT_AL 

AND AL,CSI3 

POP SI 

POP CX 

POP AX 

RET 



; ************ ID_BYT£ 



DROP.NO , DEVICE_NO 



it******** 



PUSH AX 
PUSH CX 

MOV AH, CID__BYTE3 
MOV AL , AH 
AND AH. 7 

MOV CD*0P_N0 3,AH 
MOV XL , 3 
ROR AL / CL 
AND AL , 7 

MOV EDEVICE_N03,AL 



A4 A3 A2 A1 AO D2 Dl DO 
- - - A4 A3 A2 A1 AO 
0 0 0 A4 A3 A2 Al AO 



JMP MAKE_DATA 

IC BYTE ; > CONV_NO , DEV3CE_.NO ************** 

PUSH AX 
PUSH CX 

MOV AH,CIC_BYTE3 
MOV AL , AH 
AND AH, 7 



* 



* 
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HEWLETT-PACKARD: 9036 Assembler 



SOURCE LINE 



1 OCC 88262407 


343 




MOV 


CCONV N03,AH 


1 0D0 B1 03 


344 




MOV 


CL,3 


1 002 D2C8 


345 




ROR 


AL , CL 


1 0D4 2407 


346 




AND 


AL,7 


1 0D6 A22A07 


347 
343 


; 


MOV 


CDEVICE_N03 , AL 


1 009 BO 01 


349 


MAKE_DATA : 


MOV 


AL , 1 


1 ODB 8A0E24Q7 


350 




MOV 


CL, CCONV.N03 


1 ODF D2C0 


331 




ROL 


AL , CL 


1 OE 1 A22E07 


352 
353 




MOV 


CC0NV_NO_BIT3 , AL 


1 0E4 BOO) 


354 




MOV 


AL / 1 


1 0E6 8AQE2607 


355 




MOV 


CL, CDR0P_N0 3 


1 OEA D2C0 


356 




ROL 


AL, CL 


1 OEC A23007 


357 
358 




MOV 


CDR0P_N0_BIT3,AL 


1 OEF BO 01 


359 




MOV 


AL, 1 


1 OF I 8A0E2A07 


360 




MOV 


CL, CDEVICE_N0 3 


1 0F5 D2C0 


361 




ROL 


AL, CL 


1 0F7 A232 07 


362 
363 




MOV 


CDE VI CE_N0_B I T 3 , AL 


1 OFA 39 


364 




POP 


CX 


1 OFB 58 


,363 




POP 


AX 


1 OFC C3 


'366 
367 




RET 






368 




TO_ DROP Buff*r Space ? 




369 








1 OFO A 006 07 


370 


T0_DP0P_SPACE : 


MOV 


AL, CCTRL_1 3 


1 1 00 3C28 


371 




CMP 


AL,40 


M 02 F5 


372 




CMC 




11 03 C3 


373 




RET 




/ 


374 










373 


• at*:*** 


AL Ua Suuii Kai ? 




376 








1 1 04 3C30 


377 


KAZUKO : 


CliP 


AL » 30H 


1 1 06 7203 


378 




OC KAZUKO_RET 


1 t 03 3C3A 


379 




CMP 


AL, 3AH 


1 1 OA F3 


330 




CMC 




1 1 OB C3 


331 
332 


KA2UK0_RET: 


RET 






333 




TO DROP Buff*r ni irer 




384 








1 1 OC E8EEFF 


385 


LOAD_T0_DR0Pi 


CALL TO__DROP_SPACE 


1 1 OF 721 F 


396 
337 




JC 


IBF_OVP 


1111 8B1E0207 


383 




MOV 


BX,CINDEX_RX_13 


1 1 13 3A0C 


389 




MOV 


CL,ESI3 


1 117 FECI 


390 




INC 


CL 


1 119 8A24 


391 


LD1 : 


MOV 


AH, CSI3 


1 1 IB 3827 


392 




MOV 


CBX3 .AH 


111D FEC3 


393 




INC 


BL 


IMF 46 


394 




INC 


SI 


1 120 FEC9 


395 




DEC 


CL 


t 122 75F3 


396 




JNZ 


LD1 


1 124 FE060607 


397 




INC 


BYTE PTR CCTPL_1 3 


1123 891E020" 


398 




MOV 


CINDEX_RX_n,BX 


U2C E84705 


399 




CALL I BF — UNMASK 



A4 A3 A2 A1 
- - - A4 

0 0 0 A4 



AO 02 CM DO 
A3 A2 A1 AO 
A3 A2 A1 AO 



* * 3*1 IK * * * * * * * * :* s*r * * * ** -fr :* ;* * :(t 



Kortnara Anrsnne i » i t i ( i i i i i 
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HEWLETT-PACKARD: 8 086 Assembler 
SOURCE LINE 



1 1 2r C3 


4 00 RFTPN: 


1*1 in err n£ ftf ft □ 


4 01 IBF — 0VR : 


1 t 34 C3 


4 02 




403 ; 




4 04 ; j************* 




403 ; 


! 135 AQ0E07 


4 06 L0AD_FR0M_DR0P i 


t 1 1ft 3C0 1 

I I *70 w w- V l 


4 07 


I l r ttr o 


4 08 


1 1 3C 8B1 c PC 07 


it no 

4 U7 


1 1 4 U oh vr 


410 


1 1 42 FEC t 


4 1 1 


1 1 44 8A27 


412 LD2: 


1 1 46 9824 


413 


1 1 48 FEC3 


414 


t 1 4A 46 


415 


1 1 4B FEC9 


416 


1 * 4^ 73F3 


417 


1 1 4F FEOEOE07 


418 


1 t *»53 S91F0C07 


41? 




420 


1 1 58 C3 


42 1 




422 ; 




423 ; ************ 




424 ; 


1 1 33 BF 0 008 


423 DP0F — Hf4p_SET : 


1 1 5C C604C5 


426 


1 1 5F C&44 0 1 0? 


427 


1 1 L>*3 l*0***T U«t ■ w 


428 


1 167 C644 0332 


429 


1 168 C644 0454 


430 


1 16F C64403F0 


431 


1 1 73 E896FF 


432 


1 t 76 C3 


433 




434 ; 




435 • 




436 


1 1 77 BE0008 


437 P0WER_DET_CMD: 


1 17A C60401 


438 


1 17D C64401 01 


* 439 


118! E888FF 


44 0 


1 134 C3 


441 




442 ; 



1 185 
1 188 
1 18B 
1 18F 
1 192 
t 194 
1 197 



BE0008 

C604 02 

C64401 05 

A02407 

2407 

884402 

E872FF 



RET 

INC WORD PTR CIBF_0VER_FL0W3 
RET 

T0_CCC Buffer toridasu ********.***-«•****** * 

(10 V AL,CCTRL_23 
CMP AL,1 
JC RETRN 

MOV BX,L I NDEX_TX„2 3 

MOV CL,CBX3 

IHC CL 

MOV AH,CBX3 

MOV CSI3 .AH 

IHC BL 

INC SI 

DEC CL 

JNZ LD2 

DEC BYTE PTR CCTRL_23 
MOV CINDEX_JX_23,BX 
CLC 
RET 

DROP MAP Set ******* ****** ********* ♦ ** ******** ******* 

MOV SI,DR0P_CHD_BF 
MOV BYTE PTP t SI 3,3 
MOV BYTE PTR CSl+13,7 
MOV BYTE PTP CSI+23 . 1 OH 
MOV BYTE PTR C31«-33,32H 
MOV BYTE PTP tSI+4 3,54H 
MOV BYTE PTP tSI+33,0F0H 
CALL L0AD_T0_DR0P 
PET 

Power Detect Command *********** *************^*** 

MOV SI,DP0P_CMD_BF 
MOV BYTE PTP CSI3, 1 
MOV BYTE PTR CSI + U , 1 
CALL L0AD_T0_DP0P 
RET 



t 19A A02E07 
I 19D 343F 
I 19F 20068007 
1 1 A3 C3 



443 ; ************ 

444 ; 

445 C0NV_P_0FF_CMD i 
446 

447 

448 

449 

450 

451 

452 i 

453 

454 

453 

456 



Subscriber Power OFF Control ********** 

MOV SJ,DROP_CMD_BF 
MOV BYTE PTR CSI3,2 
MOV BYTE PTR ESI+13,5 
MOV AL,CCONV_N03 
AND AL,7 

mov byte ptr esi+23,al 
call l0ad_t0_dr0p 

mov al / cconv_no_bit3 

X0R AL.3FH 
AND CN0U_EVENT3,AL 
RET 



***<****** 
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HEWLETT-PACKARD: 8086 Assembler 
SOURCE LINE 



1 1A4 
1 1 P7 
1 1 Ad 
1 1AE 
1 1B1 
1 1B4 
1 1B7 



1 IBS 
1 1B9 
1 1BC 
t 1 BF 
1 1C3 
1 1C6 

I 1C8 

II CB 
1 ICE 



I 1CF 
11D2 

II D3 
11 D9 
11 DC 
1 IDF 
1 1E2 
1 1E5 
1 1E8 
1 1 EB 
1 1£E 



BE0008 

C604 02 

C64401 05 

A0SD07 

884402 

E853FF 

C3 



C3 

BE0008 
C6 04 02 
C64401 06 
A08D07 
247F 
8844 02 
ES3EFF 
C3 



BE0008 
C6 04 04 
C64401 03 
A02407 
8844 02 
A08B07 
8844 03 
A08C07 
8844 04 
EB1EFF 
C3 



11 EF 50 

1 1F0 53 

I1F1 56 

1 1F2 A02C07 

MF5 50 

1 1F6 E8AF00 



11 F9 
1 1FC 
1 1FE 
1202 

12 05 
12 07 
12 0? 
120B 



BE8003 
B700 

8A1E2607 

80C31 0 

8AF3 

02DB 

03DE 

B202 



************ Subscriber Power OH Control ******************** 

MOV SI,DROP_CMD_BF 
MOV BYTE PTR C3I3,2 
MOV BYTE PTR CSI+13,3 
MOV AL, CTUNER_CBL3 
MOV BYTE PTR CSI+23,AL 
CALL LOAD TO DROP 
RET ~ ~ 



• ************ 

CABLE SEL CMP: 



************ 



457 
458 
459 

460 COHV P_QN CMD: 

461 ~~ ~ 
462 
463 
464 
465 
466 
467 ; 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 

481 ; 

482 TUNER FREQ CMD 

483 ~ ~ 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 ; 
494 
495 

496 ; 

497 RUN_CONVERTER 
498 

499 

500 ; 

501 

502 

503 ; 

5 04 

505 ; 

506 

507 

508 

509 

51 0 

511 

312 

513 



Select Subscriber Cable *************.********•**.* fc 
RET 

MOV SI j DRQP_CMD — BF 
MOV BYTE PTR 1313 ,2 
MOV BYTE PTR CS 1+1 3,6 
MOV AL , C TUNER CBL3 
AND AL , 7FH ~ 
MOV BYTE PTR CSI+23,AL 
CALL LOAD_TO_DROP 
RET 

Tuner Frequency Chang* Request ****************** 

MOV 5I,DRQP_CMP_BF 
MOV BYTE PTR LSI 3, 4 
MOV BYTE PTR ESI+13,3 
MOV AL,CCONV_N0 3 
MOV BYTE PTR 131+23, AL 
MOV AL, ETUNER D13 
MOV BYTE PTR 7si+33,AL 
MOV AL, CTUNER_D23 
MOV BYTE PTR ESI+43,AL 
CALL LOAD_TO_DROP 
RET 

************ Converter Mo UgoHasu Program **************;, ***** 



PUSH AX 
PUSH BX 
PUSH SI 

MOV AL , E ID_BYTE 3 
PUSH AX 

CALL G0_C0NVERTER 

MOV SI , JUMP„ADDRESS 
MOV BH,0 

MOV BL,tDROP N03 

ADD BL, 1 OH 

MOV DH,BL 

ADD BL, BL 

ADD BX,SI 

MOV DL,2 



DH 



First ID_BYTE 



J BX * Firrt SPU JUMP_ADDRESS 
; DL - First SPU No. 
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HEWLETT-PACKARD : 8 086 A$s««bier 



SOURCE LI 



120D E98AFE 


514 


1210 7320 


515 




516 ; 




517 ; 


1212 88362C07 


5l£ CONV0 — V IEW_ CK : 


1216 88162A07 


519 


121 A E87DFE 


520 


121D 7303 


321 




522 i 


121F E84000 


523 




524 ; 


1222 83C310 


525 CONV0_NEXT : 


1223 80C608 


526 


1228 FEC2 


527 


122A 80FA06 


328 


122D 73E3 


529 


122F E91D00 


53 0 




331 ; 


1232 88362C07 


532 CONV 1_VI EW_CK ! 


1236 88162A07 


533 


123A E85DFE 


534 


123D 74 03 


335 




536 ; 


123F E82000 


537 




538 ; 


1242 83C310 


339 CONV1_NEXTs 


1243 80C6 08 


540 


1248 FEC2 


541 


124A 80FA06 


342 


1240 75E3 


543 




544 ; 


124F 38^ 


545 C0NV_OP — END : 


123 0 A22C07 


546 


1233 E850FE 


547 


1236 A 08 0 07 


548 


1259 243F 


549 


123B ASS 1 07 


550 




551 


123E 3E 


552 


125F 5B 


553 


126 0 58 


55* 


1261 C3 


555 




556 ; 


1262 8B0F 


557 CONV_SUB: 


1264 3B0E1C07 


556 


1268 743D 


559 


126A 53 


56 9 


126B 52 


361 




562 ; 


126C 8A268007 


563 


1270 F6C4C0 


564 


1273 750E 


565 


1275 32268107 


566 


1279 84262E07 


567 


1271) 741D 


568 


127F 8A268 0 07 


369 


1283 F6C480 


370 AY AO : 



CALL CONV_SW_FLAG 
JNZ CONV1_VIEU_CK 



MOV tID_BYTE3,DH 
MOV CDEVICE.NO 3 ,DL 
CALL CONV_SU_FLAG 
JNZ CONV0_NEXT 

CALL COHV_SUB 

ADD BX,10H j JUMP_ADDRESS 

ADD DH,8 ; ID^BYTE 

INC DL / CONV_NO 

CMP DL,6 

JNZ CONV0_VIEU_CK 

JMP CONV_OP_END 

MOV CID_8YTE3,DH 
MOV CDEVICE_N03,DL 
CALL CONV_SW_FLAG 
JZ CQNV1_NEXT 

CALL C0NV_SUB 

ADD BX,10H ; JUMP_ADDRESS 

ADD DH,8 ? ID_BYTE 

INC DL ; CONV_HO 

CMF DL,6 

JNZ CONV1_VIEW„CK 
POP AX 

MOV CID_BYTE3,AL 
CALL ID_DPOP_DEVICE 
MOV AL, CNOU.EVENT3 
AND AL.3FH 

MOV C BEFQR_EVENT 3 , AL 

POP SI 
POP BX 
POP AX 
RET 

MOV CX,tBX3 

CMP CX,EINIT_POINT3 

J2 AKEMI 

PUSH BX 

PUSH DX 

MOV AH, CNOM_EVENT3 
TEST AH. OCOH 
JNZ AYAO 

XOR AH,CBEFOP_EVENT3 
TEST AH 1 1 CON V — NO_B I T 3 
JZ MODE — SAME 
MOV AH,CNOU_EVENT3 
TEST AH , BOH 
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HEWLETT-PACKARD; 8 086 Assembler 
SOURCE LINE 



1286 741 1 

1288 F6C44 0 

128B 74 06 

123D E8B801 

1290 E90900 

1293 E8D901 
1296 E90300 

1299 E38701 

129C 3B0E1A07 
12AG 7503 
12A2 E80602 
12A5 5A 
12A6 58 

12A7 C3 

12A8 8A3E85 07 
12AC 8A1E8407 
12D0 E8EB03 

12B3 BE0009 

12B6 A08C07 

12B9 84 062E07 

12BD 75 03 

12BF BE0002 

12C2 03F3 



12C4 
12C6 
12C9 
12CC 
12D0 
1202 
12D5 
12D8 
12DC 
12CQ 
12E3 
12E6 
12E9 



12EA 
12ED 
12EF 
12F3 
12F6 
12F8 
12f*-A 
12FC 
12FE 
1301 



8A00 

A28B07 

8A6001 

8826SC07 

D0C4 

80E440 

80CC80 

0A262407 

88268007 

ESC 1 FE 

E8D2FE 

E8E6FE 

C3 



BE8 003 
B700 

8A1E26Q7 

80C31 0 

8AF3 

020B 

03DE 

B202 

E399FD 

7525 



571 

572 

573 

574 

575 

376 

577 

578 

579 

580 

581 

582 

583 

584 

585 

586 

587 

588 

589 

590 

591 

592 

593 

594 

595 

596 

597 

598 

599 

600 

601 

602 

603 

604 

605 

606 

607 

60S 

609 

61 0 

61 1 

612 

613 

614 

615 

616 

617 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 



AYA1 



AYA2: 



AYA3: 

; 

MODE SAME: 



AK1NA ; 

AKEKI : 
i 

GO CONVERTER: 



CONV_EVEHT: 



STP CONVERTER: 



4Z AYA3 
TEST AH,40H 
J2 AYA2 

CALL EVENT_LED_NRM 
JMP M0DE_SAI1E 

CALL EVEHT_LED_FLH 
JMP M0DE_SAME 

CALL EVENT_LED_QFF 

CMP CX, CBASE_POINT3 

JNZ AKINA 

CALL SFU_LED_DISP 

POP DX 

POP BX 

RET 

MOV BH, EMSB_LED3 
MOV BL,CLSB„LED3 
CALL DECBIN_BX 
EVENT Program Taiou * 
MOV SI,EVENT_NO_FREG 
MOV AL,EHOU EVENT 3 
TEST AL,CCONV_NO BIT3 
JNZ CONVJEVENT 
MOV SI ,CH_NO_FREQ 
ADD SI,BX 

MOV AL.CSI3CBX3 
MOV CTUNER.D1 3, AL 
MOV AH, C3I3CBX-M 3 
MOV CTUNER_D2 3 , AH 
ROL AH 
AND AH,40H 
OR AH,80H 
OR AH, CCONV^NOS 
MOV CTUNER_CBL3, AH 
CALL CONV P ON CMD 
CALL CABLE JSEL^CMD 
CALL TUNER_FREQ__CMD 
RET 



MOV SI j JUMF_ADDRESS 

MOV BH, 0 

MOV BL, CDROP_N03 

ADD BL, 1 OH 

MOV DH,BL 

ADD BL,BL 

ADD BX,SI 

MOV DL A 2 

CALL CONV_SU_FLAG 
JN2 COWV1_STP_CK 



DH 



First ID_BYTE 



; BX « First SPU JUMP_ADDRESS 
; DL * First SPU No. 
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HEWLETT-PACKARD: 3036 Assembler 
30UPCE LINE 



628 ; 



1303 


88362C07 


629 


CONVOYS TP_CK ! 


MOV 


CID_BYTE3,DH 


1307 


881620 0? 


630 




tiov 


CDEVICE__NOJ .DL 


13DB 


E63CFD 


631 




CALL CONV_SM_FLAG 


130E 


73 08 


632 




JHZ 


STPCO_NEXT 


131 0 


8BOE1C07 


633 




MOV 


CX, CINIT_POINT3 


1314 


39 OF 


634 




CMP 


CBX3,CX 


1316 


7534 


635 




JNZ 


CONV_VIEM_YET 


1318 


83C310 


636 


STPCO_HEXTi 


ADD 


BX,10H j JUMP_ADDRESS 


131B 


S0C608 


637 




ADD 


DH,8 ; ID_BYTE 


131E 


FEC2 


638 




INC 


DL ; CONV NO 


1320 


80FA06 


639 




CMP 


DL,6 


1323 


73DE 


640 




JNZ 


CONVO STP CK 


1323 


E92200 


641 
642 


; 


JMP 


CONV_VIEW_STP 


1328 


8S362C07 


643 


CONyi_STP_CK: 


MOV 


CID BYTE 3 , DH 


132C 


88162ft 07 


644 




MOV 


CDEV I CE_NO 3 . DL 


1330 


E867FD 


645 




CALL CONV_SW_FLAG 


1333 


74 08 


646 




JZ STPC1_NEXT 


1335 


880E1C07 . 


647 




MOV 


CX,CINIT POINTS 


1339 


39 OF 


648 




CMP 


CBX3 > CX 


133B 


75 OF 


649 




JNZ 


CONV_VIEU_YET 


133D 


83C31 0 


650 


STPC1_HEXTi 


ADD 


BX,10H " : JUMP ADDRESS 


134 0 


80C608 


651 




ADD 


DH,8 ; ID_BYTE 


1343 


FEC2 


652 




INC 


DL ; CONV_NO 


1345 


80FA06 


653 




CMP 


DL,6 " 


1348 


75DE 


654 
655 


i 


JN2 


CONV1 STP CK 


134 A 


F8 


656 


CONV_VIEW_STP : 


CLC 




134B 


C3 


637 
658 


i 


RET 




134C 


F9x 


659 


CONV_VIEU_YET: 


STC 




134D 


C3 


660 

661 




RET 








662 


• ************ 


Device MAP Set ****************************** 






663 


* 






134E 


A 02407 


664 


DEVICE_MAP_SET: 


MOV 


AL, CC0NV„NO3 


1351 


BE00C8 


665 




MOV 


SI,DROP_CMD_BF 


1354 


C60407 


666 




MOV 


BYTE FTR CSI3.7 


1357 


C644 01 08 


667 




MOV 


BYTE FTR CSI+1 3,8 


135B 


884402 


668 




MOV 


BYTE PTR ESI+2 3.AL ' : Drop No . « < 


133E 


C6440332 


669 




MOV 


BYTE FTR CSI+33,32H 


1362 


C644 0454 


67 0 




MOV 


BYTE PTR C9I+4 3.54H 


1366 


C644 05FF 


671 




MOV 


BYTE PTR CSI+5 3,OFFH 


136A 


C64406FF 


672 




MOV 


BYTE FTR CSI+6 3.0FFH 


136E 


C64407F0 


673 




MOV 


BYTE PTR CS 1+7 3, OF OH 


13/2 


E897FD 


674 




CALL LOAD TO DROP 


1373 


C3 


675 
676 




RET 








677 


• ************ 


SPU 


Status Request Command Create ************ 






678 








1376 


BE1008 


679 


SPU_$TATUS_R£Q i 


MOV 


SI,SPU_CMD FsF 


1379 


C604 04 


680 




MOV 


BYTE FTR C9I3,4 Length 


137C 


C644 01 04 


681 




MOV 


BYTE PTR CSI+13,4 : Drop Command 


1380 


A02C07 


682 




MOV 


ALj. 1 ID_BYTE3 


1333 


884402 


683 




MOV 


BYTE PTR CSI+23,AL ; ID BYTE 


1386 


C6440301 


684 




MOV 


BYTE FTP CS 1+33,1 : Bote Count 
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HEWLETT-PACKARD: 8086 Assembler 
SOURCE LINE 



13GA A02A07 
T38D 8644 04 
1390 E679FD 
t393 C3 



1394 BE1008 
1397 C60404 
139A C6440104 
139E A02C07 
13A1 884402 
13A4 C6440301 
13A8 A02A07 
13AB OC30 
13 AD 884404 
13D0 E859FD 
13B3 C3 



13B4 
1 3B7 
13BA 
13BE 
13C1 
13C4 
13C8 
13CB 
13CD 
13D0 
1 3D2 
13D5 
T3D8 



13D9 
13DC 
13£>F 
13E3 
13E6 
13E9 
I 3ED 
13F0 
13F2 
13F-5 
1 3F7 
13FA 
13FD 



BE 1 008 

C60403 

C64401 04 

A02C07 

884402 

C6440302 

A02A07 

0C28 

884404 

BOFF 

384405 

E834FD 

C3 



BE 1 008 

C604 03 

C64401 04 

A02C07 

884402 

C6440302 

A02A07 

0C28 

834404 

B0O0 

884403 

ESOFFD 

C3 



13FE BE 1 008 
1401 C60405 
1404 C6440104 
1408 A02C07 



685 

686 

687 

688 

689 

690 

691 

692 

693 

694 

693 

696 

697 

698 

699 

700 

701 

7 02 

703 

704 

7 03 

706 

707 

708 

709 

71 0 

71 1 

712 

713 

714 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

73 0 

731 

732 

733 

734 

733 

736 

737 

738 

739 

740 

741 



MOV AL, CDEVICE_N03 
MOV BYTE PTR CSI+4 3,AL 
CALL LOAD_TO_DRQP 
RET 



Status Req. Command 



************ Clear Device Display Command ***************:*+** 



SPU CLEAR D ISP: 



MOV SI t SPU_.CMD_.BF 
MOV BYTE PTR C3I3,4 

mov byte ptr csi+1 3,4 

mov al,cid_byte: 

mov byte ptr csi+23,al 

MOV BYTE PTR CSI+33 . 1 

MOV AL , CDEVICE_N03 

OR AL,30H " 

MOV BYTE PTR CSI+43.AL 

CALL LOAD_TO_DROP 

RET 



Length 

Drop Command 

ID_BYTE 
Byte. Count 



Clear Disp. Command 



************ Relay Control OH Command ************************ 



3PU_RELAY_0N: 



• ************ 
SFU_RELAY_OFF: 



; 

EVENT LED ONj 



MOV SI t SPU CMD BF 
MOV BYTE PTR CSI3,5 
MOV BYTE PTR CSI+13,4 
MOV AL, CID_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33,2' 
MOV AL, CDEVICE_N03 
OR AL,28H 

MOV BYTE PTR CSI+4 3,AL 
MOV AL,0FFH 

MOV BYTE PTR tSI+53,AL 
CALL LOAD_TO_DROP 
RET 



; Length 

; Drop Command 

; ID.BYTE 

; Byte Count 



Relay Cont. Command 
ON 



Relav Control OFF Command ***************-******** 



MOV SI,SPILCMD_BF 
MOV BYTE PTR CSI3 ,5 
MOV BYTE PTR CSI+13,4 
MOV AL, CID„BYTE3 
MOV BYTE PTR CSI+2 3,AL 
MOV BYTE PTR CSI+33,2 
MOV AL, EDEVICE_N03 
OR AL,23H 

MOV BYTE PTR tSI*43,AL 
MOV . AL, 0 

MOV BYTE PTR CSI+33,AL 
CALL LOAD TO DROP 
RET ~ ~ 



Length 

C'rop Command 

ID_BYTE 
Bute Count 



Pelav Cont. Command 
OFF 



Event LED ON Command *******•*'******************** 



MOV S I , SPU_CMD_BF 
MOV BYTE PTR ESI3,3 
MOV BYTE PTR ESI+13,4 
MOV AL,CID_BYTE3 



Length 

Drop Command 
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HEWLETT-PACKARD : 8086 Assembler 



SOURCE LINE 



1 4 OB 


884402 


742 




MOV BYTE PTR CSI+23.AL 




ID_BYTE 


1 4 OE 


C644030Z 


743 




MOV BYTE PTR CSI+33,2 




Byt* Count 


1412 


A 02A 07 


744 




MOV AL , C DEV I CE_N0 3 






1415 


UCVO 


r 43 




OR AL,8 






1417 


884404 


746 




MOV BYTE PTR CSI+43,AL 




Event LED Cont. Comm-snd 


1 4 1 A 


8 OFF 


747 




MOV AL, 0FFH 






l 4 1 L 


S>©44 U J 


1 40 




MOV BYTE PTR CSI+53,AL 




ON 


4JIC 

Mir 








CALL LOAD_T0_DROP 






1 422 


C3 


7^ ft 




RET 










7"*1 

1 VI 


\ 












7^7 


• ******* * * * * * 


Evtnt LED OFF Command *************************** 






r -JO 










1423 


B£1 008 


754 


EVEHT_LED_0FF ; 


MOV SI/SPU CMD BF 






1426 


C60405 


735 




MOV BYTE PTR CS I 3 > 5 




Length 


1 429 


U©44 U 1 U*r 


736 




MOV BYTE PTR CS 1+1 3,4 




Drop Command 


« JOfk 

1 4*il/ 


tx ft OP rt7 


757 




MOV AL> CI D_BYTE 3 






1 43 U 


004^ Ufi 


738 




MOV BYTF PTR CSI+23.AL 




ID_BYTE 


1 4JO 


r £.44 mt rt7 






MOV BYTE PTR CSI + **3 - 




Bvt« Count 


Mor 


RV£HU( 


760 




MOV AL CDEVICE NO 1 






1 4 J*H 




76 1 




OR AL . 6 






« -4 "IP 

1 4*31* 




762 




MOV BYTE PTR CSI+43,AL 




Event LED Cont. Command 


f 4*7C 


CHAD 


763 




MOV AL,0 






14^1 




764 




MOV BYTE PTR CSI+33,AL 




OFF 


« A. A. A. 
1 4^^ 




763 




CALL L0AD_T0_DR0P 






1 44 f 




766 




RET ~ ~ 










767 














768 


J ************ 


Event LED Normal Command 


************************ 


1 448 


E8B3FF 


f 9? 
77ft 


PUCHT 1 Pft MPM • 


CALL EVENT LED ON 






1 AID 


rp 1 n ns 


771 




MOV SIjSPU CMD BF 






1 44t 


pc rid. 

WC U4 U3 


r f C 




MOV BYTE PTR LSI 3. 5 




Length 


l 4 w 1 




773 




MOV BYTE PTR CS 1+1 3,4 




Drop Command 


1 4."("S 


a ri7r n? 


774 




MOV AL,CID_6YTE3 






1 4*10 
% 4-^o 


OQii. f»7 
OD44 Uwt 


775 




MOV BYTE FTP CSI+23,AL 




ID_BYTE 


t i.HR 
1 


O "r ^ 


776 




MOV BYTE PTR CSI+33>2 


X 


Byte Count 


1 4^p 




777 




MOV AL, CDEVICE_N0 3 








nr t n 


778 




OR AL,10H 






i 




779 




MOV BYTE PTR CSI+43.AL 




Event LED Motfe Command 


1 4 £.7 




780 




MOV BYTE PTR CSI+53,0 




Norma 1 


1 4oO 


tO.trt 


781 




CALL LOAD TO DROP 






* A C 


r7 


f OA 




RET 










783 














794 


J ****** *1**(*** 


Evtnt LED Flash Command 


» 4t * *>«c }«[ ^ 4c 4; if ********* 9*c ^ )*c * 






785 










146F 


E88CFF 


786 


EVENT_LED_FLH : 


CALL EVENTJ.ED ON 






1472 


BE1 008 


787 




mov si,spuj:md_6f 






1473 


C604 03 


788 




MOV BYTE PTR CSI3,5 




Length 


1478 


C64401 04 


789 




MOV BYTE FTP CSI+13,4 




Drop Command 


147C 


A02C07 


790 




MOV AL, C1D_BYTE3 






147F 


8844 02 


791 




MOV BYTE PTR CSI+23.AL 




ID_BYTE 


1482 


C644 03 02 


792 




MOV BYTE PTR CSI+33^2 




Byte Count 


1486 


A02A07 


793 




MOV AL, CDEVICE.N03 






148? 


0C1 0 


794 




OR AL,10H 






1488 


884-4 04 


795 




MOV BYTE PTR CSI+43,AL 




Event LED Mode Command 


148E 


C644 03FF 


796 




MOV BYTE PTR CSI+33.0FFH 




Flash 


1492 


E877FC 


797 




CALL LOAD TO DROP 






1495 


C3 


798 




RET 







f 
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SOURCE LINE 







799 








800 








801 




1496 


BE1 000 


302 


SPU_VIEW_DISP: 


1 499 


B700 


803 




1 49B 


8A1E2407 


304 




M9F 


8A20 


805 




1 4ft 1 


3A4008 


806 




MA.4 


88268507 


307 


SPU_LED_AX! 


MAS 


A234 07 


303 








309 








31 0 


; ************ 






31 1 




14AB 


BE1 008 


312 


SPU_LED_DISP : 


MAE 


C6 04 06 


813 




MB1 


C644 01 04 


314 




MBS 


A02C07 


315 




1 4B8 


8844 02 


316 




MBB 


C644 0303 


817 




MBF 


A02A07 


318 




MC2 


OCSO 


819 




MC4 


884404 


32 0 




1 4C7 


C6440300 


321 




1 4CB 


A08407 


822 




MCE 


8844 06 


823 




M01 


E83SFC 


324 








325 




1 4D4 


BE 1 0 08 


826 




MD7 


C644 0301 


827 




MDB 


A0S3 07 


328 




MDE 


8844 06 


329 




14E1 


E828FC 


330 




ME4 


C3 


831 








832 








833 


; ************ 






334 




1 4E5 


BE 1 0 08 


335 


SPO*_LED_D I SFL : 


1 4E8 


C60406 


336 




1 4EB 


C644 01 04 


337 




MEF 


A02C07 


338 




1 4F2 


884402 


839 




1 4F5 


C6440303 


840 




1 4F9 


A02A07 


841 




MFC 


OCSO 


842 




MFE 


884404 


343 




1501 


C6440580 


344 




1503 


A084 07 


845 




1303 


8344 06 


346 




150B 


E3FEFB 


347 








848 


* 


150E 


BE 1 008 


349 




1511 


C6440501 


850 




1515 


A 035 07 


351 




1518 


3844 06 


332 




151B 


E3EEFB 


353 




151E 


C3 


854 








353 





SPU View Channel Operation ********************* 

MOV SI , VIEW_CHANMEL 
MOV BH, 0 

MOV BL, CCONV_N0 3 
MOV AH,CSI3CBX3 
MOV AL, CSI3CBX+33 
MOV CMSB_LED3 , AH 
MOV CL3B LED3 , AL 



SPU LED .3. EVEKT_LED Operation 

MOV S I , SPU_CMD_BF 
MOV BYTE PTR CSI3,6 
MOV BYTE PTR CSI+13,4 
MOV AL, t ID_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33,3 
MOV AL, EDEVICE_N0 3 
OR AL,50H 

MOV BYTE PTR CSI+43,AL 
MOV BYTE PTR CSI+33,0 
MOV AL, CLSB_LED3 
MOV BYTE PTR CSI+63,AL 
CALL LOAD_TO„DROP 

MOV 3I,SPU_CMD_BF 

MOV BYTE PTR CSI+53,1 

MOV AL , CNSB_LED3 

MOV BYTE PTR CSI+63,AL 

CALL LOAD_TO_DROP 

RET 



!»** *******'****:ft**}|t 



; Length 

; Drop Command 

; Device/Drop 

; Byte Count 



Display Character Comman: 
LSB 

Data 



MSB 
Data 



SPU LED «. EVENT LED Operation **** 



MOV 31 , SPU_CMO_BF 

MOV BYTE PTP CSI3,6 

MOV BYTE PTP ESI+1 3 , 4 

MOV AL, CID_BYTE3 

MOV BYTE PTR CSI+23,AL 

MOV BYTE PTR CSI +33 , 3 

MOV AL f I DEVICE HO 3 

OR AL,5QH ™ 

MOV BYTE PTR CSI+43,AL 

MOV BYTE PTR CSI+33,30H 

MOV AL, CLSB_LED3 

MOV BYTE PTR CSI+63,AL 

CALL LOAD_TO_DROP 

MOV SI , SPU — CMD_BF 

MOV BYTE PTR CSI+53,1 

MOV AL,CMSB_LED3 

MOV BYTE PTR CSI+63,AL 

CALL LOAD_TO_DROP 

RET 



Length 

Drop Command 

Devi ce/Dr op 
Bvte Count 



Display Character Comman.: 
LSB Fl =r=-h 

Data 



MSB 
Data 
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151F 
1522 
1325 
1529 
132C 
132F 
T533 
1536 
1538 
151B 
153F 
1542 
1543 



BE1 008 
C60406 
C644Q1 04 
A02CQ7 
884402 
C6440303 
A 02ft 07 
OC30 
8844 04 
C644 05S0 
A08407 
8844 06 
E8C4FB 



1348 BE100S 
154B C644 0381 
154F A08307 

1352 8844 06 

1353 E8B4FB 
1538 C3 



1559 
153C 
155F 
1563 
1566 
1569 
15&D 
1570 
1572 



BE1008 
C604 06 
C644 01 04 
£02007 
8844 02 
C644 0303 
A 02 A 07 
0C50 
884404 



1575 C6440583 
1379 C6440630 
157D E83CFB 

1580 BE1008 
1583 C6440382 
1587 A08607 
15&H 884406 
158D E87CFB 

1390 BE1008 
1393 C6440580 
1397 A08407 
159A 884406 
159D E86CFB 

15A0 BE1008 
15A3 C6440581 
15A7 A 085 07 
15AA 884406 
15AD E85CFB 



856 
857 
858 
859 
860 
861 
862 
863 
864 
865 
866 
867 
868 
869 
870 
871 
872 
873 
874 
875 
876 
877 
878 
879 

sao 

881 
882 
883 
884 
885 
886 
887 
888 
889 
890 
891 
892 
893 
894 
895 
896 
897 
898 
899 
900 
901 
902 
903 
904 
905 
906 
907 
908 
909 
91 0 
91 1 
912 



SOURCE LINE 

. ************ 

; 

SPU LED FLASH: 



SPU LED fit EVENT_LED Operation ******************* 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI3,6 
MOV BYTE PTR CSI+13,4 
MOV AL, C ID_ BYTE 3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSl+33,3 
MOV AL> CDEVICE_N03 
OR AL,30H 

MOV BYTE PTR tSI*4 3,AL 
MOV BYTE PTR CSI+53,80H 
MOV AL,CLSB_LED3 
MOV BYTE PTR CSI+63,AL 
CALL LOAD_TO_DR0P 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSI+53.81H 

MOV AL,CMSB_LED3 

MOV BYTE PTR CSI+63,AL 

CALL LOAD_TQ_DROP 

RET 



Length 

Drop Coram -and 

D*vic*/Drop 
Byt* Count 



Display Character Command 
LSB Flash 

Data 



MSB Flash 
Data 



************ SPU LED EVENT_LED N«w Operation *************** 



SPU_LED_FLAST : 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSIJ,6 
MOV BYTE PTR CSI+13,4 
MOV AL,tID_BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33,3 
MOV AL, CDEV1CE_N03 
OR AL,30H 

MOV BYTE PTR CSI+4 3.AL 



MOV BYTE PTR CSI+53,83H 
MOV BYTE PTR tSI+63,30H 
CALL LOAD_TO_DROP 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI+53, 
MOV AL,tHSB_LED3 
MOV BYTE PTR CSI+63. 
CALL LOAD_TO_DPOP 



82H 



AL 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI+53.80H 
. MOV AL, CLSB_LED3 
MOV BYTE PTR CSI+63.AL 
CALL LOAD_TO_DPOP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSI+53,S1H 

MOV AL, CMSB — LED3 

MOV BYTE PTR CSI+63..AL 

CALL LOAD TO DROP 



Length 

Drop Command 

Devic*^Drop 
Byte Count 



Display Character Command 



USB Flash 
Data 



HSB Flash 
Data 

LSB Flash 
Data 

MSB Flash 
Data 
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SOURCE LINE 



1 5B0 


C3 


913 




RET 










914 


* mw j*e #t 4r * >*c He 4c i|r m i|f 


Authorize Sareteirukai 


> CY 


**************** 


( 5B1 


E85F 0 0 


9 1 3 


AUTH0_KAI : 


CALL CONV^BIT^AL 


J AL * 2 


** C0NV_N0 


! 5B4 


8B 1 E 1 E07 


916 




MOV 8X,U0RD FTR CBIHAPY 


_LED3 




1 588 


Be. 3 001 


917 




MO V S I BASIC__AUTHO 






1 5BB 


22 0 0 


O 1 ft 






; Z * 0 - 


— No 


1 ^QH 

1 gol 1 


CO 






RET 










920 


» ************ 


IF PC Code*0 Then . 2*1 


ELSE 


2*0 *********** 


1 5BE 


33 


921 


PC_C0DE_0_KAI : 


PUSH BX 






1SBF 


56 


922 




PUSH SI 






1 SCO 


BE2000 


923 




MOV SI,PC_C0DE 






1 5C3 


B700 


924 




MOV BH, 0 






1 5C3 


8A1 E2407 


925 




MOV BL, CC0NV_N0 3 






1 5C9 


02DB 


926 




ADD BL,BL 






1 5CB 


881 0 


927 




MOV DX, C3I 3 CBX3 






1 5CD 


o ^ r /\ rt 
83FA 00 


928 


- 


CMP DX, 0 






1 ODO 


rc 


929 




POP SI 






1 3D 1 


5B 


93 0 




A API r\Ll 

POP BX 






4 <cr«<9 
1 5L>ri£ 




931 




RET 










932 


• ***■**:******* 


IF SC Mod* Then 2*1 


ELSE 


Z=0 *********** 


1 3D3 


A ^ w\ *t 

ES3D00 


933 


SC_MODE_KAI : 


CALL CONV_BIT_AL 






1 5D6 


22U6UEO0 


934 




AND AL, CSCAN_M0DE_FLAG3 






1 5DA 


C3 


935 
936 




RET 






1 5DB 


BE2000 


937 


PC_CGOE_ADRS : 


MOV SI , PC — CODE 






1 5DE 


B7 00 


938 




MOV BH, 0 






13E0 


8A1 E24 07 


939 




MOV BL,CC0NV_N03 






1 5E4 


02DB 


94 0 




ADD BL,BL " 






1 5E6 


C3 


941 




RET 










942 




PC/FC List & Authorise 


CY* 1 - 


— .None ********* 


15E7 


SO 


943 


PCFC_MAP_ARUKA : 


PUSH AX 






1 5E8 


£82800 


944 




CALL CONV_BIT_AL 


; AL * 2 


** C0NV_N0 


1 5EB 


BE00Q1 


945 




MOV S I , PC_FC_LX ST 






1 SEE 


B1 00 


946 




MOV CL, 0 ~ " 






1 3F 0 


8AE0 


947 


AKANE: 


MOV AH,AL 


; 2 * 0 - 


— No 










AND «H, tSI J 




1 5F4 


22A48000 


949 




AND «H, CSI+123 3 






1 3F8 


750B 


950 




JNZ AKANE_CHAN 






1 5F A 


46 


951 




INC SI 






1 3FB 


FECI 


952 




INC CL 






1 5FD 


80F964 


9S3 




CMP CL, 1 00 






16 00 


7SEE 


954 




JNZ AKANE 






1 602 


58 


955 




POP AX 






I o wo 


CO 

r 7 






STC 






1604 


C3 


957 




RET 






1605 


58 


958 


AKANE.CHAN : 


POP AX 






1606 


F8 


959 




CLC 






1607 


C3 


960 




RET 










961 


• ************ 


Drop No. Bit Position 


> ML 


** **** *** * T + * * * * 


1608 


51 


962 


DROP_BIT_AL: 


PUSH CX 






1609 


8AOE26 07 


963 




MOV CL, [DROP NO 3 






160D 


B001 


964 




MOV AL, t ~ 






160F 


D2C0 


963 




ROL AL, CL 






1611 


39 


966 




POP CX , 






1612 


C3 


967 




RET 










968 


• ************ 


Converter Bit Position 


> AL 


**************** 


1613 


31 


969 


CONV_BIT„AL: 


PUSH CX 
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SOURCE LINE 



1614 8A0E24 07 


97 0 




1618 B00I 


971 




161A D2C0 


972 




161C 59 


973 




161D C3 


974 






973 


, at*****.******** 


161E 51 


976 


DEV I CE„B I T_AL * 


16tF 8A0E2A07 


977 




1623 B001 


978 




1623 D2C0 


979 




1627 59 


980 




1626 C3 


981 






982 


. ************* 


1629 A02E07 


983 


EVENT — TO_BASIC : 


162C 343F 


984 




1-62E 2 0 068007 


985 




1632 C3 


986 






987 


* ************ 


1633 B90200 


988 


TIMER_02_SECi 


1636 E92B00 


989 




1639 B9O4 0 0 


990 


TIMER_04_SEC J 


163C E92500 


991 




163F 890500 


,992 


TIMER.. 05_ .SEC : 


1642 E91F00 


'993 




1645 90 


994 


TIMER_UD_SEC : 


1646 B90A00 


995 


TinER_1_3EC : 


1649 E91800 


996 




164C S91400 


997 


TIMER_2_SEC: 


1644= E91200 


998 




1652 B932 00 


999 


T I MER_3_3EC : 


1655 E90COO 


1 000 




1658 B96400 


1 001 


TIMER^l 0_SEC : 


165B E90600 


1 002 




165E B92C01 


1 003 


T1MER_30_SEC; 


1661 E90000 


1 004 




1664 53 


1 005 


T 3 MER_SET_CX : 


1665 56 


1 006 




1666 BE0003 


1 007 




1669 B700 


1 008 




166B 8A1E2S07 


1 009 




166F 02DB 


1 01 0 




1671 8908 


1 01 1 




1673 5E 


1 01 2 




1674 5B 


1 013 




1675 C3 


1 014 






1 015 






1 016 


; ************ 




1 017 




1676 B81200 


1 018 


IBF.UHMftSK: 


1679 BA3AFF 


1 019 




167C EF 


1020 




167D C3 


1 021 






1 022 






1023 


; ************ 




1 024 


; 


167E BE10Q0 


1 025 


VIEU_TBL_LED: 


1681 B700 


1026 





mov cl,cconv_no3 

MOV AL, 1 
RQL AL,CL 
POP CX 
RET 

Device Bit Position > AL ******************* 

PUSH CX 

MOV CL, EDEVICE_N03 

MOV AL,1 

ROL AL,CL 

POP CX 

RET 

EVENT Mode > Basic Mode ***********.-*********** 

MOV AL, CCONV_NO__BIT3 

XOR AL, 3FH 

AND CN0W.EVENT3,AL 

RET 

Tiner Set Operation *********^*****************=** 

MOV CX,2 

OMP TIMER_SET_CX 

MOV CX,4 

JMP TIMER_SET_CX 

MOV CX,3 

JMP TIMER_SET_CX 
NOP 

MOV CX,10 

JMP TIMER_SET_CX 

MOV CX,2 0 

JMP TIMER_SET_CX 

MOV CX,50 

JMP T3MER_SET_CX 

MOV CX, 1 00 

JMP TIMER_SE7_CX 

MOV CX,300 

JMP T1MER_SET_CX 

PUSH BX 

PUSH SI 

MOV SI , TIME_TABLE 
MOV BH,0 

MOV BL,CIC_BYTE3 

ADD 8L,8L 

MOV t$IUBX3,CX 

POP SI 

POP BX 

RET 



IBF Interrupt Unmask **************************** 

; IBF Interrupt Unmask 



MOV 
MOV 
OUT 
RET 



AX,12H 
DX, 0FF3AH 
DX,AX 



Channel Table —- — > LED ************************ 

MOV SI,VIEW_CHANNEL ; CID„BYTE3 
MOV BH,0 
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SOURCE LINE 






1683 


8A1E2407 


1027 




MOV BL,CCGMV_N03 




1687 


8A20 


1 028 




MOV AH, CSI3CBX3 




1689 


8A4008 


1 029 




MOV AL> CSI3CBX+83 




168C 


882685 07 


1 030 




MOV tMSB_LE03,AH 




1690 


A28407 


1 031 




MOV C LSB_LED 3 , AL 




1693 


8BD8 


1 032 




MOV BX,AX 




1693 


C3 


1 033 




RET 








1 034 


* 










1 033 




LED s BX ************ *************^ t ** ) | ( * lfcJfc ^ -t4{ 






1 036 








1696 


8A3E85 07 


1 037 


LED_BIN_BX! 


MOV 8H..CMSB LED 3 j 


BX < LED 


169A 


8A1E84 07 


1 038 




MOV BL, CLSB_LED 3 








1 039 












1 04 0 


; ************ 


Decimal to Binary ******************************** 






1 041 








169E 


80E3 0F 


1 042 


DECBIN_BX: 


AND BL,QFH j BX ASCII Decimal BX Binary 


16A1 


80E70F 


1 043 




AND BH, OFH 




1 634 


02FF 


1 044 




ADD BH,6H 




16A6 


02DF 


1 045 




ADD BL, SH ; BL=BL+C2*BH> 


1668 


02FF 


1 046 




ADD BH,BH ! 6H*2*<2*BH>) 


16AA 


02FF 


1 047 




ADD 8H,BH ; BH*2*< 2*< 2*BH > > 


16AC 


02DF 


1 048 




ADD BL, BH j BL«BL+C 2*BH >+2*< 2*< 2*BH > > 


1 6AE 


B700 


1 049 




MOV BH j 0 } «BL + 1 0*BH 


1 6B0 


891E1E07 


1 050 




MOV UORD PTR [ BINARY LED3 , BX 


1 6B4 


C3 


1 051 




RET 








1 052 












1 053 




LED > VIEW — TABLE 








1 054 








1685 


BE1 000 


1 055 


LED_VIEU_TBL I 


MOV SI, VIEW CHANNEL i 


16B8 


B700 


1 056 




MOV BH, 0 




16BA 


8A1E2407 


1 057 




MOV BL, CCONV_NO] 




16BE 


8A268507 


1 058 




MOV AH , CMSB_LED3 




1 6C2 


8820 


1 059 




MOV tSI3CBX3,AH 


Last Channel Memory Ni Ire 


16C4 


A084 07 


1 060 




MOV AL, CLSB LED 3 


16C7 


884008 


1 061 




MOV CSI3CBX+8 3,AL 




16CA 


C3 


1 062 




RET 








1 063 


; 










1 064 




IF KEYIN THEN GOTO Brt$E_RQUTINE ***************** 






1 065 


♦ 






16C8 


A08907 


1 066 


IF_KEY_GO_BASE: 


MOV AL, CKEY_DATA3 




16CE 


3C0O 


1 067 




CMP AL, TIMER OUT CODE 




16D0 


74 04 


1 068 




J2 TIMER ON 




16D2 


5A 


1 069 




POP DX 




16D3 


E93O01 


1 070 




JMP BASE ROUTINE 




16D6 


C3 


1 071 


TIMER_ON : 


RET 








1 072 












1 073 


• ************ 


SCAN Mod* Up Channel S**rch ******************:* -*** 






1 074 








16D7 


E8A4FF 


1 075 


DU_SCAN_SEARCH : 


CALL VIEU_TBL_LED 




16DA 


E8B9FF 


■ 1 076 




CALL LED_BIN_BM 




16t>D 


E833FF 


1 077 




CALL CONV BIT AL 




16EQ 


BE8001 


1 078 




MOV SI,BASIC_AUTHO 




16E3 


FECB 


1 079 


URI : 


DEC BL 




16E5 


8 0FB00 


1 080 




CMP BL, 0 




16E8 


73 03 


1 081 




JNZ URI1 




16EA 


BB6300 


1 082 




MOV BX,99 




16ED 


8AE0 


1 083 


URI1 : 


MOV AH, AL 
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SOURCE LINE 



16EF 222 0 
16F1 74F0 
16F3 E9620 0 



16F6 
16F9 
16FC 
16FF 
1702 
1704 
17 07 
17 09 
170C 
170E 
171 0 
1714 
1716 



1719 
171C 
171F 
1722 
1723 
1727 
V72A 
172C 
172F 
1731 
1733 
1737 
1739 



E8S5FF 

E89AFF 

E814FF 

BE0001 

FECB 

80FB00 

7503 

BB6300 

8AE0 

222 0 

22A 08000 

74EC 

E93F00 



E862FF 

E877FF 

E8F1FE 

BE0001 

FEC3 

8 0FB64 

72 03 

8B01 00 

8AE0 

2220 

22A 08000 

74EC 

E91C00 



173C 
173F 
1742 
1745 
1748 
174A 
174D 
174F 
1752 
1754 
1756 



E83FFF 

E854FF 

E8CEFE 

BE8001 

FEC3 

80FB64 

72 03 

BB01 00 

8AE0 

222 0 

74F0 



1758 E8CEFE 
175B E8OA00 
175E E854FF 
1761 E847FD 
1764 E841FB 
1767 C3 



1 084 
1 085 
1 086 
1 087 ; 

1 088 ; ************ 

1089 ; 

1090 DW_PCFC_SEARCH 
1 091 

1 092 
1 093 

1 094 UK I t 
1 095 
1 096 
1 097 

1 098 UK I 1 ! 
1 099 
1100 
1 1 01 
1 1 02 
1 103 

I 1 04 

1105 ; 

1106 UP_PCFC_JSEARCH: 

II 07 
1 1 08 
1109 

1110 UM : 
1111 
1112 
1 113 

1114 UMI1 : 
1 115 
1116 
1 1 17 
1 118 
1119 ; 
1120 
1121 
1 122 
1123 
1 124 
1 125 

1 126 UK A: 
1127 
1 128 
1129 

1 130 UKA1 : 
1 131 
1132 

1133 ; 

1134 UD_CONV_DISP 
1135 
1136 
1 137 
1138 
1139 
1140 ; 



AND AH, CSI JCBX3 
JZ URI 

JMP UD_C0NV_D1SP 

PCFC Mode Up Channel Search *** 

CALL VIEU_TBL_LED 
CALL LED_BIN_BX 

call c0nv_bit_al 
mov si,pOc_list 

DEC BL 

CMP BL,0 

JNZ UK II 

MOV BX,99 

MOV AK,AL 

AND AH, C3I JCBX3 

AND AH,CSI+12S3CBX3 

JZ UK I 

JMP UD CONV D ISP 



. ************ PCFC Mode Up Channel Search 



CALL VIEU_TBL_LED 
CALL LED_BIN_8X 
CALL CONV_BIT_AL 
MOV SI,PC_FC_LIST 
INC BL 
CMP BL,100 
JC UMI1 
MOV 8X, 1 
MOV AH, AL 
AND AH,LSI3CBX3 
AND AH> CSI + 1 283 CBX3 
JZ UMI 

JMP UD CONV DISP 



* ************ 

UP_SCAN_SEARCH : 



SCAN Mod* Up Channel Search ********************* 

CALL VIEU_TBL_LED 

CALL LED_BIN_BX 

CALL CONV_BIT_AL 

MOV SI,BASIC_AUTHO 

INC 8L 

CMP BL, 100 

JC UKA1 

MOV BX,1 

MOV AH,AL 

AND AH,CSI3LBX3 

JZ UKA 

CALL EVENT_TO w BASIC 
CALL BINDEC — LED 
CALL LED_VIEU_TBL 
CALL SPU_LED_DISP 
CALL GO — CONVERTER 
RET 
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SOURCE LINE 



1768 


8700 


1 141 


BINPEC_LED: 


NOV 


8H. 0 




80FB0A 


1 I4J 


H I TOM 1 : 


cnr 


PL, 10 


1 7*0 








JC NAKO 


l?«F 


80E8 0A 


1 144 




9U8 


PL, 10 


17™' 




1 145 




IMC 


8M 




E8F4 


1 14ft 




vnr 


HITONI 


177* 


81CB3030 


1 147 




OP BX.3078M 


! «** 


881 EB407 


1 148 




NOV 


tL$8_LED3.8L 


1 77E 


993E8507 


1 14* 




NOV 


tNS8_LEP3,8H 


iraa 


C3 


1 tso 












1 1ST 






1783 


E84DFE 


1152 


?CFrPC_HODE_flX! 


CALL SC_NOt»E_K«I 


176* 


74 04 


1153 




jz snoRi FCPr 


1789 


884333 


1 154 




NOV 


AX.ASCII.SC : t SCAH Mod* 1 


178* 


C3 


1155 
1 156 


J 


PET 




t7«C 


E82FFE 


1157 


SAOPI_FCPCt 


CALL PC_C0PE_8 KAI 


T78F 




tiss 

1 159 


J 


JHZ 


SA0PI_PC 


1791 


884344 


1 160 




NOV 


AX,A3CII_FC l I FC Hm»« 3 


17*4 


C3 


1 161 
1 162 




PET 




1793 


B843S 0 


1 163 


SAOPI_PC : 


NOV 


AX,ASCII_PC : I PC fto«J« 3 


1798 


C3 


<164 
1165 
1 166 
! 167 
1 168 
1 169 
t 170 
1 171 
1 172 
1 173 
1 174 




PET 








1 175 
1 176 












; 










1 177 


i 




Optr»ti«n 






1 178 

1.179 
1 180 


i 






1799 


8A0£8907 


KEY_0PEPAT10N ) 


NOV 


CL.EKEY_DAT*| 


1 79D 


87D8 


1181 




NOV 


8H.0 


179F 


8A1E2907 


1 182 




NOV 


8L.t1C.8YTE 3 


17A3 


02D8 


1 183 




AM> 


•L,8L 


17A5 


BE 8 083 


1 184 




NOV 


SI, JW1P_A0D*ES* 


I7fl8 


8BOO 


i 183 




NOV 


AX.tSIJtrxi 


t?M 


3806 1C07 ' 


1 196 




CHP 


AX.tlNIT POTWTJ ; H»ai*« U» OH.'ftFF fmv fhib» 01 ttul «n*i Ye 


t?*C 


7419 


( 187 




JZ OP INITIAL 


1780 


80F*t3 


t 188 




CNP 


CL , OHOFF_KEY_COPE 


1783 


7503 


1 189 




JM2 


OP.MOPN^L.KEV 


1785 


E9740I 


t 190 
1 191 


t 


JHP 


0pZspU_0FF i SP»J Mo OFF Sur<jrvd*n« 


178* 


50 


1 192 


OF_NOFTIQL_KEY : 


PUSH AK ; 0H/t>ff rtv Ion Operation 


178* 


C3 


1 193 
t 194 


I 


PET 








1 195 


I TOSMJW-0S-TOSMIH0-OS-Tn3NiNO-0:-T0SMTMO-eS-TCSH!MO-03-TP^ 






1 196 


J 






178A 


58 


1 197 


MEXT .CONTINUE! 


POP 


AX 
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SOURCE LINE 



17BB B700 
17BD 8A1E28 07 
17C1 02DB 
17C3 BE8003 
17C6 8900 
17C3 C3 



17C9 8A0E8907 
17CD 80F913 
1 7D0 731 1 
17D2 E854FE 
17D5 E8BEFC 

17DS ESCDFA 

1 7DB E8D6FB 

1 7DE A1 1 A07 
17E1 EBD8 



17E3 
17E6 
17E8 
17EA 
17ED 
t 7EF 
17F1 
17F4 
17F6 
17FA 
17FD 
1800 
1802 
1804 
1807 
180A 
180C 
130F 



80F91 1 

7324 

B430 

E8ADF8 

7402 

B431 

A 02 A 07 

0C30 

88268307 

A284 07 

A024 07 

0C30 

FECO 

A28607 

E84FFD 

EBBC 

80F917 

75B7 



1811 EBBS 



1813 A08907 
1816 E8EBF8 
1819 7334 
181B 3C10 
181D 7503 
1S1F E92401 



1 198 

1 199 

1200 

1201 

1202 

1203 

1204 

1203 

1206 

1207 

1208 

1209 

1210 

121 1 

1212 

1213 

1214 

1215 

1216 

1217 

1218 

1219 

1220 

f221 

1222 

1223 

1224 

1225 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1235 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1243 

1246 

1247 

1248 

1249 

1250 

1251 

1252 

1253 

1254 



NEXT_OS : 



RETURNS : 

; 

; 



now BH, 0 

MOV BL , CIC_BYTE3 
ADD BL/ BL 

WOV SI , JUMP_MDDPESS 
MOV LBX3CSI3.AX 
RET 



SPU Initial OTf node 



OP_INITIALi «OV CL/ CKEY_DATA3 

CMP CL/ONOFF^KEV.CODE 
JNZ MP_1 00_CK_001 
CALL EVENT_TO_BASIC 
CALL SPU_VIEW_DISP 

CALL GO — CONVERTER 

UAKEARI_DE_ON: CALL SPUJ?ELAY_ON 

MOV AX, EBASE_POINT3 
JMP NEXT_OS 

S 



SPU OFF 
C3 

SPU OH 



MP 1 00 CK 001 i 



CON 
CON 



V_SW_NG_Y0 : 
V_SW_OK_YO : 



MP_100_CK_002: 



> » » t * * * * i 



CMP CL,EYENTJCEY_CODE 

JNZ MP_1 00_CK_002 

MOV AH, 3 OH 

CALL CONV_SW_FLAG 

J2 CONV_SU_OK_YO 

MOV AH.31H 

MOV AL,CDEVICE_N0 3 

OR AL,30H 

MOV EMSB_LED3,AH 

MOV ELSB_ LED3 , AL 

MOV AL,CCONV_N03 

OR AL,30H 

IHC AL 

MOV CHSB_LED3,AL 

CALL SPU_LED_FLAST 

JMP RETUPN_OS 

CMP CL,SEND_kEY_CODE 

JNZ RETURN_OS 

CALL SPECXAL__SPU_1 

JMP RETURN OS 



Base Routine 



BASE_ROUTINE: 



MOV AL,tKEY_ DAT A 3 
CALL KAZUKQ 
JNC RANDOM^ ACCESS 
CMP AL,PLUS_KEY_CODE 
JNZ BASE 1 

JMP UP CHANNEL OP 
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SOURCE LINE 



1 822 


3C1 1 


1 255 


1 824 


7303 


1 256 


1 826 


£94703 


1 237 


1 829 


3C1 2 


1 258 


1 82B 


7503 


1 259 


1 82D 


E99A0 1 


1 26 0 


1 830 


3C1 4 


1 26 1 


1 832 


7303 


1 262 


1 634 


E9A701 


1 263 


1 837 


"*P1 ^ 
^•p- < ^ 




1 839 


7303 


1 265 


1 83B 


£91 502 


1 266 


1 83E 


3C1 6 


1 267 


1 840 


7503 


• too 


1 342 


E99C 02 


1 269 


1 845 


3C1 7 


1 i t u 


1 A47 
1 # 


r 3 uo 


4 OT» 1 

l£l 1 


1 849 


E9AB 02 


1 97? 


1 fi^r 

1 o*fL 


CQQ4 ft ft 








icf n 






t 97^ 






1 

1 <. t O 






12i r 






1 t o 


1 DiC 


D7fl ft 


1 07Q 


1 831 


orti coo n t» 

©Hi C£0 U t 


4 *)0 ft 

1 .to U 


1 833 


8BF3 


1 2© 1 


1 857 


Fft£4 ri£ 


1 &c<£ 


1 85A 


8800 








1 284 


1 DgL 






1 O^C 

l oOr 




1 iOO 


1 861 




1 "5*57 


1 864 


car tr 


1 ?flfl 
1 400 


I Oc r 










1 ^3 ft 


| OCA 




I t3 1 






1 292 


1 S6D 


A 089 07 




18/ U 


C97 IPO 


« -"»o ^ 

1 


1 873 




t "?Q^ 

1 *. ?o 


1 873 


B700 




1 877 


sal F^fiftT* 


1 ?Q? 


1 87B 


88F3 




187D 


E83E06 


1299 


1830 


8A20 


1300 






1301 


1882 


A28407 


1302 


1835 


88268507 


1303 


1889 


E83206 


1304 


!88C 


894004 


1305 


188F 


E819FC 


1306 






1307 


1892 


E801FE 


1308 


1893 


E819FD 


1309 


1898 


747D 


131 0 






131 1 



BASES: 



BASE6: 



CMP AL,EVENT_KEY_CODE 

JNZ BASE2 

JMP EVENT_KEY_OP 

CMP AL,AUTHO„KEY CODE 

JNZ BASE3 

JMP AUTH0_KEY_0P 

CMP AL , M I NUS_KEY_CODE 

JN2 BASE4 

JMP D0UN_CH„0P 

CMP AL, SCAM_KEY_CODE 

JNZ BASES 

JMP SCAN_KEY__QP 

CMP AL , CLE AR__KE Y_C0DE 

JHZ 8ASE6 

JMP CLEAR_KEY_OP 

CMP AL , SEND KEY CODE 

JNZ BASE7 

JMP SEND_KEY_OP 

JMP NEXT_ END i 2ooooooooooooooooooooooooo*oooooooooooo': 



Random Access Routine 



NOV BH,0 

MOV BL,CIC_BYT£3 
MOV SI,BX 

CALL KEY_BUFF„ADRS 
MOV CBX3CSI3.AL 

MOV CMSB_LED3,AL 
MOV AL,88H 
MOV CLSS_LED3.AL 
CALL SPU_LED_DISFL 
CALL TIMER_5_SEC 

CALL NEXT_C0NT INUE 

MOV AL, CKEY_DATA3 
CALL KA2UK0 
JC RANDOM^ OUT 
WOV BH, 0 

MOV BL, L IC_BYTE 3 
MOV SI/BX 

CALL KEY_BUFF__ADRS 
MOV AH,CSI3tBX3 

MOV CLSB_LED3 , AL 
MOV CMSB_LED3,AH 
CALL KEY_BUFF_ADRS 
MOV tSI3tBX+4*3, AX 
CALL SPUJ.EDJMSP 

CALL LED„BIN_BX 
CALL AUTH0_KAI 
JS UT_NO_UT_END 



j Lse = -_ m 



CCC K*y Input UUit 333 



AH 
AL 



C 1st KEY 3 
i KEY DATA 3 



LED Display 
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SOUFCE LINE 



189a 


E836FD 


1312 




CALL SC_M0DE_KAI 


i89r 


732B 


1313 




JHZ TUNE SURU 


189F 


E81CFD 


1314 




CAUL PC_CODE_0_KAI 


16A2 


7426 


1315 




JZ TUNE_SURU 






1318 






18A4 


E8EFFD 


1317 




CALL LED_BXN_BX. 


1«A7 


E869PD 


1318 




CALL CCNV_BIT_AL 


18 Aft 


BEO001 


1319 




MOV 51, PC_ FC..L 1 57 


15 AD 


2200 


1320 




AND AL,tSI3tBX3 


18AF 


7319 


1321 




JNZ TUNE_ SURU 






1322 


; 




1881 


E87305 


1323 




CALL ANGO_INPUT 


1884 


E82E06 


1324 




CALL ANG0_ BIH W DX 


18B7 


E821FD 


1323 




CALL PC_CODE_ADRS 


188A 


3B1 0 


1326 




CMP DX,CSI3E8X3 


13BC 


7324 


1327 




JHZ MSGERR_UT_END 


18BE 


E8FD 03 


1328 




CALL KEY_BUFF_ADRS 


1 TCI 


8B4 004 


1329 




MOV AX, ESI3EBX+4 3 


18C4 


A38407 


1330 




MOV ELSB_LED3.AX 


18C7 


E8E1FB 


1331 




CALL SPU_LED_DISP 






1332 


5 




tacA 


E65CFD 


1333 


TUME_SURU : 


CALL EVEHT_TO_BASIC 






1334 


; 




18CD 


E8E3FD 


1335 




CALL LED_VIEM_TBL 






1336 


; 




18D0 


E81CF9 


1337 




CALL RUN_CONVERTER 






1338 


; 




18D3 


A1 1A07 


1339 


NEXT — END : 


MOV AX, 1 8 AS E_ POINT 3 


18D6 


E9E2FE 


1340 




JMP HEXT_0S 






1341 


; 




1809 


3CI6 


1342 


RANDOn_OUT : 


CMP AL,CLEAR_KEY_CODE 


18DB 


7385 


1343 




JHZ MSGERP_UT_END 


18DD 


E8B6FB 


1344 




CALL SPU_VIEW_DISP 


18E0 


EBF1 


1345 




JMP NEXT_END 






1346 


; 




18E2 


B87243 


1347 


MSGERR_WT_END : 


MOV AX, ASCHNER 


13E5 


E8BCFB 


1348 


MSG UT~END: 


CALL SPU_LED AX 


18E8 


E83BFL' 


134? 


UftI7_END: 


CALL TIMER_1_SEC 






1 350 






18EB 


E8CCFE 


1?51 


IF_TIMEOUT_ENl>: 


CALL NEXT__CONT I HUE 






1352 






18EE 


A 089 07 


1353 




MOV AL , IKEY D^TA3 


18FI 


3C00 


1354 




CMP AL,TIMEP_OUT_CODE 


I8F3 


74 03 


1355 




JZ RfiNDOM_H0DORI 


18F3 


E91BFF 


1356 




jmp baseJJoutine 






1337 






I8F8 


A08007 


1358 


RANDOM_MODORI : 


MOV AL, tH0W_EVEHT3 


18FB 


84062E07 


1339 




TEST AL, rt0HV_H0_BIT3 


I8FF 


7503 


1360 




JHZ EVENT_M0DOPI~ 


1901 


E892FB 


1361 




CALL SPU_ VIEW MSP 


1 9 0* 


EBCD 


1362 




JMP NEXT_EHD " 


1906 


BE3000 


1363 


EVENT__M0D0RI : 


MOV SI , EVENT CHANNEL 


1909 


033624 07 


1364 




ADD SI.ECOHV NO 3 


190D 


86 1C 


1363 




mov Bx.rsn 


190F 


E836FE 


1366 




CALL BINDEC__LED 


1912 


EB96FB 


1367 




CALL SPU_LED_DISP 


1913 


EBBC 


1368 




JMP NEXT^END 



PC MoO« 0*9* PC -Map Hi Aruk« 



; IF PC_CODE O Input Cod* Th«n PC_Control 
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1917 E82CFD 

191 A E89DFE 

1910 60890? 
1920 3CO0 
1922 7403 
T924 E9ECFE 
1527 B8DCD4 
192ft EBB9 



HEWLETT-PACKARD i 8086 Avsenbler 
SOURCE LINE 



WT_NO_WT_END : 



192C 


E8AAFA 


1390 


192F 


EB62FA 


1391 


1932 


E8EEFA 


1392 






1393 


1935 


AMC07 


1394 


1938 


E880FE 


1395 


193B 


E6ACF9 


1396 


I93E 


7203 


1397 






1398 


1940 


E842F8 


1399 






1400 


1943 


E982FE 


1401 






14 02 






14 03 






14 04 






14 05 






14 06 






1407 






1408 






M09 






141 0 


1946 


E8CAFC 


141 1 


1949 


2206 OEOD 


1412 


194D 


7433 


1413 






1414 


194F 


E8EAFD 


1415 


1932 


E8EAFC 


1416 






1417 


1955 


E862FE 


1418 






1419 


1958 


A08907 


1420 


195B 


3C00 


1421 


195D 


7553 


1422 






1423 


195F 


E814FA 


1424 " 


1 9€2 


E8E0FC 


1425 



1369 
1370 
1371 
1372 
1373 
1374 ; 
1375 
1376 
1377 
1378 

1379 HSC_NO WT EHD j 

1380 

1381 

1382 

1383 

1384 i 

1385 ; 

1386 ; 

1387 ; 

1388 ; 

1389 s 



CALL TII1ER_t_SEC 

CALL NEXT_CONTINUE 

MOV AL,tKEY_DATA3 
CMP AL, TIMER OUT CODE 
JZ MSC_NO UT~ENO to 
JMP BASE_*0UTINE 
HOV AX,ASC1I_N0 ; 
JMP MSG_WT EHD 



S«c. 



"Ho" 



SPU OFF Key Op«r»tion 



CALL SPU_RELAY_OFF 
CALL SPU_CLEAR DISP 
CALL EVENT_LED~OFF 

MOV AX,EIHIT POIHT3 ' 

"ll s?p T cShv ERTE r ' Kor « u * T,nMru -I H.d. 

JC HAKI 



OS niuimodoran* 



CALL COMV_P_OFF_CMD 
JMP RETUPN_OS 



Modoru Junbiw* Sh i tcarunodc Retu 



UP Channel Ch»n$c 



VUKO : 



CALL COHV_BIT_AL 

AND Ai_/ISCAN MODE FLAG J 

JZ UF_PCFC 

CALL UP_SCAN_$E*RCH 
CALL TIHEft_05_SEC 

CALL NEXT_CONTINUE 

MOV AL, tkey_data: 

CMP AL, TIMER OUT CODE 
JNZ UP_DOWN_EXIT~ 

CALL SPU_STATUS_REQ 
CALL TIMER_UD„SEC 



: U/D Sugu H»n*rhit« 
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SOURCE LINE 



1*965 EB32FE 

1968 A03907 
196B 3C1C 
196D 7348 
196F EBCAFD 
1972 EBBEFC 

1975 E842FE 

1978 A08907 
197B 3C00 
197D 74E0 
197F E93500 



1982 E862FC 

1983 7240 

1987 E83FFD 
E8B2FC 

198D E82AFE 

1990 A08907 
1993 3C00 
1993 7320 

1997 E8DCF9 
199A E8A8FC 
/ 

199D E81AFE 

19A0 A08907 
19ft? 3C1C 
19A5 7310 
19A7 E86FFD 
19AA E836FC 

19AD E8 0AFE 

19B0 A08907 
19B3 3C00 
19B3 74E0 



19B7 AOS? 07 
19BA 3C00 
19BC 7306 
19BE E8D5FA 
19C1 E82BF8 
19C4 E94CFE 

19C7 E95DFF 



1426 ; 

1427 

1428 j 

1429 

1430 

1431 

1432 

1433 

1434 ; 
1435 
1436 ; 
1437 
1438 
1439 
1440 
1441 

1442 ; ************ 

1443 UP_PCFC: 
1444 

1443 ; 

1446 

1447 

1448 ; 

^449 

1450 ; 

1451 

1452 

1453 

1454 ; 

1435 YASUKO: 
1456 

1457 ; 

1458 

1459 ; 

1460 

1461 

1462 

1463 

1464 

1465 i 

:466 

1467 ; 

1468 

1469 

1470 

1471 J 

1472 ; 

1473 UP_DOUN_EXIT : 
1474 

1475 
1476 
1477 

1478 MIKA : 

1479 ; 

148 0 UP._N0.J1AP: 
1481 

1482 i 



CALL NEXT_COHTINUE 

T10V AL, CKEY_DATA3 
CMP AL,KEY_PUSH_CODE 
JN2 UP_DOUN_EXIT 
CALL UP_SCAN_SEARCH 
CALL TIMER_02_SEC 

CALL NEXT_COHTINUE 

MOV AL, CKEY_DATA3 
CMP AL,TIMER_OUT_CODE 
JZ YUKO 

JMP UP DOWN EXIT 



Key Release or* Another Kej, 



PC-FC Mode ********** 
CALL PCFC_MmP_ARUKA 
jc UP_N0_MAP 

call up_pcfc_5earch 
call timer_03_sec 

call next_conti hue 

mov al/ ekey_data3 
cmp al,timer_dut_code 
jh2 up_douh_exit 

call spu_?tatus_reo 
call timer_ud_sec 

call hext — coht i hue 

mov al. ckey_data3 
cmp al,key_push_cqde 
jnz up_down_e:<it 
call up_pcfc_search 
call timer_02_3ec 

call next_continue 

mov al,ckey data3 
cmp al,timer_out_co[>e 

J2 YASUKO 



MOV AL,TICEY_DATA3 
CMP AL,TIMER_OUT CODE 
JNZ MIKA ~ 
CALL SPU_VIEU_DISP 
CALL RUN_CONVERTER 
JMP BASE_ROUTINE 

JMP MSG NO WT END 



Another Key 
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SOURCE LINE 





1483 ; 






1 484 J 


Adding Channels to the FC/PC List 




1485 ; 










19CA EBB 1 FC 


1487 AUTHO_KEY_OP : 


CALL V I EW_TBL_LED 


19CD E3C6FC 


1488 


CALL LED_BIM_BX 


19D0 BE0001 


1489 


MOV SI , PC FC LIST 


1903 E83DFC 


1490 


CALL CONV BIT AL 


19D6 0800 


1491 


OR tSnCBX3,AL 


19D© B8644I 


1492 


MOV AX,ASCII_AD 


19DB E907FF 


1493 


JMP MSG_WT_END 










1495 ; 






1496 ; 


Down ChanneL Change 




1497 ; 
















19DE E832FC 


1499 DOUIN_CH_OP: 


CALL COHV_BIT_AL 


19E1 22060E00 


1500 


AND AL , E5CAN MODE FLAG J 


19E5 7432 


1501 


JZ DW.PCFC 




1502 ; 




19E7 E8EDFC 


15 03 DW_SCAN: 


CALL DU_SCAH__SEARCH 


19EA E852FC 


1504 


CALL TIKER_G5_SEC 




1505 ; 




19ED E8CAFD 


f506 


CALL NEXT_CONTINUE 




1507 ; 




19F0 A08907 


1508 


MOV AL, EKEY DATA 3 


19F3 3C0G 


1509 


CUP AL, TIMER OUT CODE 


I9F5 7520 


151 0 


JNZ DOWN_EXIT 




1511 ; 




19F7 E87CF9 


1512 EIKO: 


CALL SPU STATUS REQ 


191" A E848FC 


1513 


CALL TIMER_UD_SEC 




1514 ; 




19FD E8BAFD 


1515 


CALL NEXT_CONTINUE 




1516 ; 




1A00 A08907 


1517 


MOV AL, CKEY_DATA3 


1A03 3C1C 


1518 


CMP AL,KEY_PUSH_CODE 


1 AOS 751 0 


I5t9 


JNZ DOWN EXIT 


1A07 E8CDFC 


1520 


CALL DW_SCAN_SEARCH 


1A0A E826FC 


1521 


CALL TIMER_02_SEC 




1522 ; 




1AOD E8AAFD 


1523 


CALL NEXT_CONT I HUE 




1524 ; 




1A10 A08907 


1525 


MOV AL , CKEY DATA 3 


1A13 3C00 


1526 


CMP AL, TIMER OUT_CODE 


1A15 74E0 


1527 


JZ EIKO 


1A17 EB9E 


1528 DOUN_EXIT: 


JMP UP_DOWN_EXIT 




1529 j ************ 


PC— FC Mode ************************:^****:***.tt****j* 


1Af9 ESCBFB 


153 0 DW PCFC: 


CALL PCFC„MAP_ARUKA . 


1A1C 7232 


1531 


JC DW_N0_MAP 




1532 j 




1A1E E8D5FC 


1533 


CALL DU_PCFC_SEARCH 


1A2J E81BFC 


1534 


CALL TIMER_05_SEC 




1535 ; 




1A24 E893FD 


1536 


CALL NEXT__CONT I NUE 




1537 ; 




1A27 A 08907 


1538 


MOV AL, CKEY_DATA3 


1A2A 3C00 


1539 


CMP AL,TIMER_OUT_CODE 
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HEWLETT-PACKARD: 8086 As>«abl«r 



SOURCE LINE 



1 A2C 


73E9 


1 54 0 






l 34 1 


1 HZt. 




i 34Z 


1 A31 


Eel Irt 








1 344 


1 A34 


E893FD 


1 345 






4 m£ 


1 A37 


A08907 


1 347 


1 A3 A 


3C1 C 


1 548 


1 R.SL- 






1 A3E 


E8B5FC 


4 ft 

t 33 U 


1 A4 1 


coccra 
totr r p 


4 






4 ««9 


1 A44 


E8 / 3FD 








1 554 


1 A47 


HUC7 U f 


1 




3C 00 


1 556 


1 A4C 


f ^ c. u 


1 337 


1 A4E 




1 358 






1 359 


l H9 U 


confer 


1 56 0 






1 56 1 






1 562 






f563 






1 






loos' 






1 30D 






1 3D * 






I 900 






1 569 






1 3* U 




✓ 


1 571 


1 A53 


E82DFD 


1 572 


1 HjD 




1573 


1 A59 


E8F6FB 


1 574 






1575 


1 H3w 




1 576 






1 577 


1 A5F 


HUC7 


1 578 


1 HO£ 


tn ft ft 




1 Q64 


75 03 


1380 


1 A66 


E98FFE 


1581 






1382 


1 A69 


3C15 


- 1383 


1 A6B 


7539 


1384 






1585 


1A6D 


E84EFB 


1586 


t A70 


741 0 


1587 






1588 


1 A72 


E8B203 


1589 


1 A73 


E86D04 


1590 


VA78 


E860FB 


1591 


1A7B 


381 0 


1592 


1 A7D 


74 03 


1393 






1594 


1A7F 


E960FE 


1595 






1596 



JHZ O0UK_EXIT 

CALL SPU_STATUS_REG 
CALL TIMER_UD_SEC 

CALL NEXT_CONTINUE • 

MOV AL, CKEY_DATAJ 
CUP AL,K£Y_PUSH_CQDE 
JHZ D0UN_EXIT 
CALL DU_PCFC_SEARCH 
CALL TIMER_02_SEC 

CALL HEXT_C0NTINUE 

MOV AL,CKEY_DATAI 
CMP AL,T1MER_0UT_C0DE 
JZ KEIK0 
JMP D0tfN_EXIT 

JMP MSG HO UT END 



SCAN K«u Operation 



CALL SCFCPC_M0DE_AX 
CALL SPU_LED_AX 
CALL TIMER_5_SEC 

CALL HEXT_C0NT I NUE 

MOV AL^CKEY^DATAJ 
CMP AL,TIMER.0UT_C0£>E 
JHZ SCAN_AFTER 
JMP RAHD0M_H0D0RI 

CMF AL, SCAN KEY_C0DE 
JHZ SCAH ANOTHER 



CALL PC_C0DE 0 KAI 
JZ SC_FC_PC_XCHG 

CALL AHC0_INPUT 
CALL AHG0 BIN OX 
CALL PC.C0DE ADRS 
CMP DX,CSI3tIx3 
JZ SC_FC_PC_XCHC 

JMP MSCERR UT END 



; IF PC_C0DE <> Input Cod« Th«n PC.Err-jr 
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HEWLETT-PACKARD : 8086 A*yei»bler 
SOURCE LINE 



1 A82 


E8SEFB 


1397 


5C_FC_PCJ<CHG : 


CALL CONV_BIT_AL 


1 A85 


3006 OEOO 


1598 




XDR t SCAN~MODE_ FLAG 3 , AL 


1 A09 


2206 OEOO 


1599 




AND AL, CSC AH MODE FLAGS 


t A8D 


74 06 


1600 




JZ EMI_TO„FCPC 


1 A8F 


884333 


1 601 


EWI_TO_SCAN: 


flOV AX, ASCI I — SC 


t A92 


E930FE 


1602 




JMP HSG_VT_END 


1 A95 


E826FB 


1 603 


E«I_T0 — FCPC : 


CALL PC~CODE_ 0 KAI 


1 A98 


73 06 


1 604 




JHZ EMI TO PC 


1 A9A 


B84346 


16 05 


EMI_TO_FC : 


HOV AX, ASCI I FC 


1 A9D 


E945FE 


1606 




JMP MSG_UT — END 


1 AAO 


B84330 


1607 


EMI_T0_PC : 


MOV AX, ASCI I_PC 


I A A3 


E93FFE 


16 08 




JMP MSG_WT_END 






1609 










1610 


• 








1611 


; 




1AA6 


3C12 


1612 


SCAN__ ANOTHER t 


CMP AL,AUTHO_KEY_ CODE 


1 AA8 


74 03 


1613 




JZ PC CODE XCHG 


1 AAA 


E966FD 


1614 




JMP BASE ROUTINE 






1615 


* 








1616 




IF PC CODE m Q TMFM " wjrtJ " iri cc oucun-i^cv- t*j 
* r r v^wvvt v inert new tLdc HNortU KtT"IN 






1617 


; 


1 AAD 


E80EFB 


1618 


PC CODE XCHC: 


Call Pf* rnr\F n if^r 


1 A80 


74 OD 


1619 










1 620 


; 




1 AB2 


E872 03 


1 621 




CALL ANGO INPUT 


1 AB3 


E82D04 


1 622 




CALL ANGO BIN DX 


1 AB8 


E820FB 


1 623 




CALL PC CODE ADRS 


1 ABB 


3B1 0 


1624 




CMP DX,CSI3£BX3 


t ABD 


73 IF 


1625 




JN2 PC CODE ERR • TF PC rnnp T*\r>. r — ti »<- r- 

— **—*- # * r ^u_tui/t \ ✓ input, tooe Then PC Erro 






1626 


i 




E8CE02 


1627 


NEU_ PC_CODE : 


CALL AMCO TQUROKU 


1 AC2 


E87AFB 


1628 




CALL TIMFP 05 SFC 






1 629 


f 




1 ACS 


E8F2FC 


1630 




CALL MFJfT CQMTIMIIF 






1631 


j 




1 ACS 


E853 04 


1 632 






1 ACB 


r JOo 


1 633 




JNC NEU_PC_SET 


1 A CD 


E912FE 


1 634 




JMP MS ftp PR UT FKIh 






1633 






1 ADO 


E812 04 


1 636 


NEW PC SET : 


CALL AMftf) BIN DJf 


\ AD3 


E803FB 


1637 




CALL PC_CODE_ADRS 


1 AD6 


891 0 


1638 




MOV ESIUBXjTd* 






1639 


J 




1 AD8 


B85341 


164 0 




MOV AX, ASCI I AU 


1ADB 


E9 07FE 


1641 




JMP MSG_UT_EMD 






1642 


) 








1643 


t 




1ADE 


E901FE 


1644 


PC_CODE_ERR : 


JMP MSGERP_UT_END 






1645 










1646 










1647 




Deleting Channel s from the FC.'PC Lixt 






1648 


; 






1649 






1AE1 


EB9AFB 


1650 


CLEAR_KEY_OP: 


CALL VIEU_TBL„LED 


1 AE4 


E8AFFB 


1631 




CALL LED BIN BX 


1 AE7 


BE0001 


1652 




MOV SI,PC_FC_LIST 


IAEA 


E826FB 


1653 




CALL COHV_BIT_AL 
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HEWLETT— PACKARD : 3 086 Assembler 
SOURCE LINE 



1 AED 


34FF 


1634 




XOR AUOFFH 


1 AEF 


2000 


1655 




AND CSI 3 CBX3 , AL 






1636 


* 




1 AF1 


B84564 


1637 




MOV AX,ASCII_J>E 


1 AF4 


E9EEFD 


1658 




JMP MSG_WT_END 






1659 


















1660 










1661 




Send Key Function 






1662 










1663 










* 




1 AF7 


B84533 


1664 


SEND_KEY_OP : 


MOV AX, ASC II.SE 


1 AFA 


E8A7F9 


1665 




CALL SPU_LED_AX 






1666 


i 




1AFD 


E81 3F8 


1667 




CALL COHV BIT_AL 


1B00 


22063008 


1668 




AND AL, CSEND — ENABLE3 


IB 04 


7503 


1669 




JN2 SEND_KYOKA 


IB 06 


E90EFE 


1670 




JMP UT_NQ_WT_END 






1671 


; 




IB 09 


ES46FB 


1672 


SEND_KYOKA ! 


CALL TIMER_5_3EC 




1673 


; 




1B0C 


E8ABFC 


1674 




CALL NEXT_CONTINUE 






1673 


* 




1B0F 


A08907 


1676 




MOV AL, CKEY_DATA3 


1B12 


E8EFF5 


1677 




CALL KAZUKO~ 


1815 


7303 


1678 




JNC SETUKO 


1B17 


E9BFFD 


1679 




JMP RANDOM OUT 


1B1 A 


A28407 


1680 


SETUKO : 


MOV CLSB_LED3,AL 


IBID 


8A1E330S 


1681 




MOV BL,CSEND_INDEX3 


1B21 


80FB80 


1682 




CMP BL , SEND_MAX 


1B24 


7203 


1683 




JC TAMIKO " 


1B26 


E9EEFD 


1684 


TAMI : 


JMP UT^NO.UT.END 


1B29 


B42 0 


1685 


TAMIKO: 


MOV AH.20H 


1B2B 


88268507 


1686 




MOV CMSB_LED 3 . AH 


1B2F 


E88C03 


1687 




CALL KEY_BUFF_ADRS 


1B32 


A08907 


1688 




MOV AL, CKEY DATA 3 


1B35 


8800 


1689 




MOV CSI3CBX3.AL 


1B37 


E8ABF9 


1690 




CALL SPU LED DISFL 


1B3A 


E813FB 


1691 




CALL TIMER_5_SEC 






1692 






1B3D 


E87AFC 


1 693 




CALL NEXT_CONTINUE 






1694 






IB40 


A08907 


1 695 




MOV AL, £K£Y_DATA3 


1B43 


3C16 


1696 




CMP AL,CLEAR_KEY_CODE 


1B43 


74B0 


1697 




JZ SEND KEY OP 


1B47 


3C12 


1698 




CMP AL, AUTHO KEY CODE 


1B49 


75DB 


1699 




JNZ TAMI 






1700 


* 




1B4B 


ES7003 


1701 




CALL KEY_BUFF_ADRS 


1B4E 


8A00 


1702 




MOV AL,cIl3CBX3 


1B50 


BE3508 


1703 




MOV SI, SEND DATA BUFF 


1B53 


B700 


1704 




MOV BH,0 


1B55 


8A1E33 08 


1705 




MOV 8L,CSEND_INDEX3 


1B59 


8A262807 


1706 




MOV AH, tIC BYTE3 


1B3D 


886001 


1707 




MOV CSI3CBX+13,AH 


1B60 


884002 


1708 




MOV CSI3CBX+23,AL 


1B63 


80C3 02 


1709 




ADD BL,2 


1B66 


881E33 08 


171 0 




MOV CSEND_INDEX3,BL 
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HEWLETT-PACKARD i 8086 Assembler 
SOURCE LINE 



rB6A B83541 
1B6D E975FD 



171 1 
1712 
1713 
1714 
1713 
1716 
1717 
1718 
1719 



1 B7C 


E84BF A 


1 72 0 


1 D 77 "7 


"7 A. 1 ft 


1 ftZ 1 






1 r 


1 O f 0 


tr Dae ft** 


1 7^7 

1 i 23 




tobn Uo 


1 ~*ZfA. 
I t t**- 


1 B7B 


E85DF A 


1 725 


1 b ft 


*IO 1 n 

I u 




1 BSO 


74 03 


1 727 


I B82 




1 r 






1 729 


1 BC5 




1 730 


1 BC3 


B8725 0 


1 73 t 


1 B8S 


E81 9F9 


1 732 


1 B8B 


P (T^ #"4 *P A 

E9B8FA 


1 733 








t doc 
1 sac 




1 77« 






1 i O D 


1 B9 1 


C ODD U 1 


1 737 


1 D~*t 


f & uo 




1 

1 D70 


c: or* cnn 








1 74 0 




BQ7W ft 
Dor \f 


1 rnl 


1 BSC 


E8JB5F9 


1 74 2 


1 B9F 


E8B6F A 


1 74 3 






1 744 


1 BA2 


E81 5FC 


1 745 






1746 


1BA3 


A08907 


1747 


1BA8 


E91 1 00 


1748 






1749 


1 BAB 


E8AAFA 


175 0 






1731 


1BAE 


E809FC 


1732 






1753 


1BB1 


A 089 07 


1754 


1BB4 


3C12 


1755 


1BB6 


742D 


1756 


1BS3 


3C16 


1757 


1 BBA 


7432 


1738 


1 BBC 


3C10 


1759 


1BBE 


7441 


176 0 


1BC0 


3C14 


1761 


1BC2 


7443 


1762 


1BC4 


3CO0 


1763 


1BC6 


74 OB 


1764 


1BC8 


3C1 1 


1763 


1BCA 


740A 


1766 


1BCC 


E835F5 


1767 



Y HAJIMEi 



MOV AX,A5CII_AU 
JMP MSG_WT_END 



Event Keyj Operation 



CALL PC_CODE_0_KAI 
JZ EV_PC_0K_Y0 

CALL ANGO_INPUT 
CALL ANG0_ BIN_DX 
CALL PC_CODE_ADRS 
CMP DX,CSntBX3 
J2 EV_PC_0K_Y0 
JMP MSGERR WT END 



MOV AX,ASCII_PR 
CALL SPU_LED_AX 
CALL TIMER_1_SEC 

CALL NEXT_CONTINUE 

CALL YOYAKU^ .SEARCH 

JC Y_HAJIME 

JMP FORCED... EVENT 

MOV AX,ASCII_PR 
CALL SPU_LED_AX 
CALL TIMlR_1 0_SEC 

CALL NEXT_CONT3NUE 

MOV AL , CKEY_DATA3 
JMP EVENT_1ST_KEY 

CALL TIMER_1 0_SEC 

CALL NEXT_CONTINUE 

MOV AL, CKEY_ DATA 3 

CMP AL , AUTHO_KEY_C0DE 

JZ EVENT_AUTH0 

CMP AL , CLEAR_KEY_CODE 

J2 EVENT__CLEAR 

CMP AL,PLUS_KEY_C0DE 

J2 EVENTJ>LUS 

CMP AL,MINUS_KEY_C0DE 

JZ EVENTJ1INUS 

CMP AL , T I MER — OUT__CODE 

JZ EVENT T OUT 

CMP AL,EVENT_KEY_CODE 

JZ EVENT_EVENT 

CALL KAZUKO 



PC Code Input 



Event Enable ? 
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HEWLETT-PACKARD J 9 086 Ass*mbl*r 



18CF 733E 
18D1 EBAF 

1BD3 E922FD 

1BD6 E850FA 
1BD9 E8A2FA 
1BOC E810F6 
1BDF E8C9F8 
18E2 E9EEFC 

1BE5 E8B60 0 
1BE8 B83541 
1 BEE E90800 

1 BEE E8CB00 
1BF1 7319 
1BF3 B84564 
t BF6 E8ABF8 
t BF9 E84AFA 

1BFC E8BBFB 

1BFF EB84 

1C01 E80A01 
1C04 E90300 
1C07 E84E01 
1C0A 7353 
1C0C E918FD 

1C0F B7JQ0 
1C11 8A1E2807 
1C15 8BF3 
1C17 E8A402 
1C1A 8800 

1C1C A28507 
1C1F B088 
1C21 A28407 
1C24 E8F8F8 
1C27 E82SFA 

1C2A E88DFB 

1C2D A 089 07 
1C30 E801F4 
1C33 7249 
1C35 B700 
1C37 8AVE2B07 
1C3B 8BF3 
1C3D E87E02 
1C40 8A20 

1C42 A284 07 
1C45 88268507 
1C49 E87202 



SOURCE LINE 

1768 
1769 

1770 } 

1771 EVEHT_T_OUTs 

1772 ; 

1773 EVENT__EVENT : 
1774 
1775 
1776 
1777 

1778 ; 

1779 EVEMT_AUTHO: 
1780 
1781 
17S2 ; 

1783 EV EM T — CLEAR : 
1784 
1783 

1 786 EVENT — MSG i 
1787 
1788 ; 
1789 
1790 ; 
1791 

1792 % 

1793 EVENT_PLUS: 
1794 
1795 
1796 
1 797 

1798 ; 

1799 RANDOMJfOYAKU: 
1800 

1801 

1802 

1803 

1804 i 

1805 

1806 

1807 

1808 

1809 

1810 ; 

181 1 

1812 j 

1813 

1814 

1815 

1816 

1817 

1818 

1819 

1820 

1S21 J 

1322 

1823 

1824 



EVEHT_MINUS: 
EVEHTJJD i 
EVEMT__NQ : 



JNC RANDOMJfOYAKU 
JMP £VENT_EPP 

J MP RANDOM_MODORl 

CALL EVENT_TO_BA$IC 
CALL V I EU_T6L_ LED 
CALL RUN_CONVERTER 
CALL SPU_J-ED_DJSP 
JMP NEXT_END 

CALL KEIYAKU 
MOV AX,ASCII_AU 
JMP EVENTJ4SG 

CALL KAIYAKU 
JNC EVENT_NO 
MOV AX,ASCII_DE 
CALL SPU_LED_AX 
CALL TIMER_I_SEC 

CALL NEXT_COHTINUE 

JMP EV_PC_OK_Y0 

CALL UP_YOYAKU 
JMP EVENT_UD 
CALL DOWN_YOYAKU 
JNC FORCED.EVENT 
JMP MSG_NO_UT^END 

MOV BHj 0 

MOV BL,EIC_BYTE3 

MOV SI,BX 

CALL KEY_BUFF_ADRS 

MOV CBX3CSI3,AL 

MOV t MSB_LED3 , AL 
MOV AL>8SH 
MOV CLSB_LED3,AL 
CALL SPU_LED_FLASH 
CALL TIMER_5_SEC 

CALL NEXT_CONTINUE 

MOV AL, CKEY_DATA3 

CALL KAZUKO 

JC IRC_YOYAKU 

MOV BH,0 

MOV BL,CIC_BYTE3 

MOV SI.BX 

CALL KEY_BUFF_ADRS 

MOV AH,tSI3tBX3 

MOV CLSB — LED3 , AL 
MOV CMSB_LED3 > AH 
CALL KEY BUFF ADRS 



Pay Channel Shink i K.eiyaku 



LSB * "_ M 



CCC K*y Input Wait 33 3 



AH 
AL 



C 1st KEY 3 
C KEY_DATA 3 



LED Display 



i 
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HEWLETT-PACKARD: 3036 Assembler 
SOURCE LINE 



1C4C 894004 
1C4F E8CDF8 
1C32 E841FA 

TC33 8B362807 
1C39 81C6000A 
1C3D 881C 

1C3F E83000 
1C62 833C00 
1C63 7417 
1C67 833C01 
1C6A 740C 

1C6C E8SD00 

1C6F E839F8 

1C72 E80E01 

1C75 E933FF 

1C78 E8A4F8 
1C7B E92DFF 

1C7E E996FC 



1C«1 
1C85 
1C87 
1CS9 
1CSO 
tC91 

1C92 
1C95 
1C99 
1C9D 

1C9E 
1CA2 
1CA6 
1CA8 
1CAA 
1 CAE 
1C81 
1CB3 
1CB8 
1CBB 
1CBC 
1CC0 
-1CC4 
1CC6 
1CC8 
1CCC 
1CCF 
1C03 
1CD5 



8B362407 
B1 07 
D3C6 

81C60006 
03361 E 07 
C3y 

BE0009 
03361 E 07 
03361 E07 
C3 

8B362807 
81C6Q00A 
8A1C 
B700 

891E1E07 

E8D0FF 

268 024F8 

A02A07 

260804 

C3 

8B362807 
81C6000A 
8A1C 
B700 

891E1E07 
E8B2FF 
26803CF8 
7306 

268024F8 



1825 

1826 

1827 

1828 ; 

1829 

1830 

1831 

1832 j 

1833 F0RCED — EVENT : 
1834 

1833 

1836 

1837 

1838 ; 

1839 

1840 

1841 

1842 

1843 j 

1844 EVENT_RT1 i 
1845 

1846 ; 

1847 IRG_JYOYAKUi 

1848 } 

1849 ; ************ 
1830 ; 

1851 ES_ PAY STATUS : 

1832 

1833 

1854 

1855 

1856 

1837 i 

1858 EV_FREQ_ADRS : 

1859 

1860 

1861 

1862 i 

1863 KEIYAKUt 
1864 

1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 

1873 KAIYAKUi 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 



Housou Sar-eteim-asen 



CtC Pav Channel Tuning 3 33 
CCC Pay 331 



MOV CS I J CBX+4 3 , AX 
CALL SPU_LED_FLASH 
CALL LED_BIN_BX 

MOV SI, CIC_BYTE3 
ADD SI, HELP 
MOV CSI3,BL 

CALL EV„FREQ_ADRS 
CMP UORD PTR CSI3,0 
J2 IRC_YQYAKU 
CMP WORD PTR CSI3,T 
JZ EVENT_RT1 

CALL PAY_CH_MIRU 
CALL SPUJ_EO_J>ISP 
CALL EVEKT_BIN„TBL 
JMP EVENT_KEY_WAIT 

CALL SPU_LED_FLASH 
JMP EVENT KEY WAIT 



JMP UT_NO_UT_END 

SI * ES_EVENT_TIMER + tC0NV_N03 * 128 + Channel 

MOV SI, CCQNV_N03 
MOV CL,7 
ROL SI,CL 

ADD SI,ES_EVENT_TIMER 
ADD SI, C8fNARY — LED3 
RET 



MOV SI,EVENT_NO_FREQ 
ADD SI, CBINARY_LED3 
ADD S I , C B t N AR Y_LED 3 
RET ~ 

MOV SI,CIC_BYTE3 
ADD SI, HELP 
MOV BL, CSI3 
MOV BH, 0 

MOV CBINARY_J_ED3 ,BX 
CALL ES_PAY_STATU3 
AND BYTE PTR ES: CSI3, 
MOV AL> CDEVICE_NQ3 
OR ES:tSI3,AL 
RET 

MOV SI, CICJSYTE3 
ADD SI, HELP 
MOV BL,CSI3 
MOV 8H,0 

MOV EBINARY_LED3>BX 
CALL ES_PAY_STATUS 
CMP BYTE PTR ES:CSI3, 
JNC KAIYAKU.ERR 
AND BYTE PTR ESiCSI3, 



Timer Address 
Channel 



0F8H 



0F8H 
0F8H 



HEWLETT-PACKARD: 8 036 Assembler 



SOURCE LINE 



1 pr*Q cq 


1882 




i lPh cj 


1 883 






1 884 


KAIYAKU_ERRi 




1 885 




1 TBC FSA2FF 


1 886 


PAY_CH__M I RU t 


1 CDF 6480 


1 887 




1CE1 26803CF8 


1888 




1CE3 72 02 


1889 




1CE7 B4C0 


1890 






1891 




1CE9 0A262E07 


1892 


HATU i 


ICED 802680073F 


1893 




1CF2 082680 07 


1894 




1CF6 E8F6F4 


1895 




1CF9 C3 


1896 






1897 




1CFA BE000A 


1898 


YO Y A KU — SEARCH 


1CFD 03362807 


1899 




1D01 B700 


1900 




1D03 8A1C 


1901 




1D03 83FB00 


1902 




1D08 74 OF 


1903 




1D0A 4B 


1904 




1D0B E90BO0 


1905 






1906 


; 


1D0E 8E000A 


1907 


UP_YQYAKU % 


1D11 03362807 


1908 




1D15 B700 


1909 




1D17 8A1C 


191 0 




1D19 8B362407 


191 1 


UP UAKEARX : 
** 


1 m Ft R 1 07 


1912 




1D1F D3C6 


1913 




1D21 81C60006 


1914 




1 D?5 B 1 64 


1 91 5 




1D27 43 


1916 


UYL: 


1 D28 83FB64 


1917 




1 D2B 7203 


1918 




1 D2D BB01 00 


1919 




1D30 26F60007 


1920 


UYJ: 


1 D34 7306 


1921 




1 D36 FEC9 


1922 




1 D38 75ED 


1923 




1D3A F9 


1924 




1D3B C3 


1925 






1926 


s 


1D3C 891ETE07 


1927 


UD_Y_RET i 


1D40 E825FA 


1928 






1929 


* 


1D43 BE3000 


1930 




ID46 033624 07 


1931 




1D4A 881C 


1932 






1933 


i 


1D4C 8B362807 


1934 




1D30 81C6000A 


1935 




1D34 881 C 


1936 




1056 F8 


1937 




1D37 C3 


1938 





STC 
RET 
RET 

CALL ES_PAY_STATUS 
MOV AH,80H " 

CMP BYTE PTR ES:tSI3,QF8H 
JC HATU 
MOV AH,OC0H 

OR AH,EC0NV_N0_BIT3 

AMD BYTE PTR CN0U_EVENT3 , 3FH 

OR CN0U_EVENT3,AH 

CALL RUN_CONVE*TER 

RET 

MOV SI, HELP 

ADD SI,CIC_BYTE3 

MOV BH,0 

MOV 8L,CSI3 

CMP BX,0 

J2 UP_UAKEARI 

DEC BX 

JMP UP_UAKEARI 

MOV SI, HELP 

ADD SI,CIC_BYTE3 

MOV BH,0 

MOV BL,CSI3 

MOV SI,CC0NV_N03 

MOV CL,7 

ROL SI,CL 

ADD SI,ES_EVENT_TIMER 

MOV CL,1 00 

INC BX 

CMP BX, 1 00 

JC UYJ 

MOV BX, 1 

TEST BYTE PTR ES : CSI J , 7 

JN2 UD_Y_RET 

DEC CL 

JNZ UYL 

STC 

RET 

MOV CBINARY_LED3,BX 
CALL BINDEC__LED 

MOV SI,EVEHT*_CHAHNEL 
ADD SI,tCONV_N0 3 
MOV C5I 3 .. BL 

MOV SI,CIC_BYTE3 
ADD SI, HELP 
MOV CSI3,BL 
CLC 
RET 
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HEWLETT-PACKARD: 8 036 Assembler 
SOURCE LINE 







1 939 










1 94 0 






1 D38 


BED ODA 


1 44 t 


v U TUTHM.I J 


nOY 5 J # HELP 


1 D5B 




1 Q<1 O 




ADD SI,£IC_BYTEJ 


1 D3F 


OH I \, 


1 flill 

I 7*t3 




MOV BL , ESI 3 


1 PtC 1 
f I 


Of 0 U 


1 944 




MOV BH,0 


1D63 


8B36240? 


1945 




MOV SI, CC0NV_N03 


i ric *7 
1 Uc » 


cm 07 


1 946 




MOV CL,7 


I I/O 7 


n**r ^ 


1 947 




ROL SI,CL 


1 

l UbB 


O 1 r £ n n n£ 

o 1 Lq U U Uo 


1 948 




ADD SI t E3_EyEMT TIMER 


1 for 


B1 o4 


1 949 




MOV CL, 1 00 ~" 


lUr 1 


4B 


1 95 0 


DVL : 


DEC BX 


1D?2 


7503 


1951 




JHZ DYJ 


1D?4 


BB6300 


1952 




MOV BX,99 


ID?? 


26F60007 


1953 


DYJ: 


TEST BYTE PTR ES:CSI3 


1D7B 


75BF 


1954 




JNZ UD_Y„RET 


I f r l* 




1 955 




DEC CL 


1 D?F 


73F0 


1 956 




JNZ DYL 


I Do 1 


F9 


1 957 




STC 


1D82 


C3 


1958 
1 959 


; 


RET 


1 D83 


A 01 E07 


1 960 


EVENT_BIN_TBL : 


MOV AL, CBINARY LED3 


l Poo 


BE3000 


1 961 




MOV SI , EVENT__CHANNEL 


1 D89 




1 7b2 




ADD SI,CCQNV_ NO 3 


I UOU 


O O U 4 * 


1 963 




MOV ESI3,AL 


i nfiP 
i uor 




1 964 
1 965 

1 JOO 

1 967 


; 
* 


RET 






I 700 










1 707 


* 


Another Subroutines 






1 97 0 










1 971 












■* 








1 973 






1 D9 0 


58 


1 974 


ANG0_T0UR0KU : 


POP AX 




DC vU u«* 


1 975 




MOV SI,NEXT_G0„ADRS 


1 D94 


0 r U U 


1 976 




-MOV BH, 0 


1 V TO 


OH ) C.^O U f 


1 O? 1 ? 

1 3 1* v 




MOV BL,tIC_BYTE3 


1 D9A 




1 Q7Q 
1 5f O 




ADD BL, BL 


1 D9C 


89 0 0 


1 979 




MOV CSIUBX3,AX 






| AA/l 

1 ?<5u 








1 981 


ANG0_1 — 1 0 ; 


MOV AX,ASCII_NU 


1DA1 


E800F7 


1 982 




CALL 5PU — .LED HX 


1DA4 


E8B1F8 


1983 




CALL TZMER_10„SEC 






1984 






IDA? 


E3 1 0FA 


1983 




CALL NEXT_C0NTI NUE 






1986 


; 




1 DAA 


ESFC00 


1987 




CALL AHG0 SUB 


1 DAD 


7307 


1988 




JNC ANGG__1_2 0 


1DAF 


3C16 


1989 




CMP AL, CLEAR KEY CODE 


1DB1 


7571 


1990 




JNZ ANG0_ERR 


1DB3 


E942FB 


1991 




UMP RANDOM M0D0RI 


1DB6 


8800 


1992 


ANG0__1 20: 


MOV LSr3CBXl w AL 


1DB8 


8A00 


1993 


ANG0_1_21 : 


MOV AL / CSI3 CBX3 


1 DBA 


A294 07 


1994 




MOV ELSB LED3,AL 


1 DBD 


B4Z0 


1995 




MOV AH,20H 



CBX3,7 
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HEWLETT-PACKARD : 8086 Asttmbler 



SOURCE LINE 



1 DBF 


E80E0 1 


1 770 






PALL ANGO SUB1 






1 997 








1 Dv2 


tor Or? 








CAUL NEXT CONTINUE 






1 cqq 


* 






1 DCS 


cod rt n 
eoc 1 UU 








CALL ANGO SUB 




( .J UD 


2001 






JNC ANG0 — 1^30 


1 ULH 


*JP 1 £ 


£. u u*. 






cwp al, clear KEY CODE 


1 fiPP 


7556 


20 03 






JN2 ANG0_ERR~ 


1 ftPC 


pprc 


20 04 






JMP ANGQ_1_1 0 


1 UL/U 


QQi nm 
eon uui 


A. U UW 


ANGO_1_30; 


MOV CSI 3CBX+1 3 ^ AL 


1 DD3 


8A4 001 


2 0 06 


AHGO 1 31 ! 


MOV AL, CSI3IBX+1 3 


1 0D6 


A284 07 


20 07 






MOV CLSB_LED3 , AL 


1 DD9 


8A2 0 


2008 






MOV AH^CSI3CEX3 


l ut/o 


coco n n 


20 09 






CALL ANGG__ SUB1 






201 0 


* 








COU7r - 


1 

1 






CALL NEXT_C0NTINUE 






2012 


* 






1 L/C. 1 


cq***^ n n. 


2013 






CALL AHG0 SUB 


i Otn 




*5 ft 1 A, 






JHC AHGO 1 40 


1 Itb 


Ot 1 © 


2015 






CMF AL^ CLEAR KEY^CODE 


1 DEB 




? fl 1 £ 

i e 








1 DEA 


EBCC 


oni ? 
iUl « 






-IMP flHCfl 1 ^1 


1 DEC 




£U 1 o 


ANGO 1 40 1 


MOV AL 


1 DEF 


A /»» * ft ft <9 


■? rt 1 o 


ANGQ_ 


.1_41 : 


HUT Flla^ k3*JLBi1~&4 


1 Vr d. 




& U«£U 






MOV CLSB LED] AL 


1 DF5 


OHOUVI 


■7 rt"5 1 
& U& 1 








1 DF8 


rQfvc ft ft 








PALL AKJCO SUB 1 






A. If 


* 






1 DrB 




5 ft?4 






CALL HEXT COHT I MUE 






Ua3 


1 






TOrt 


rflAfl ft n 


O ft9£. 








1 E 01 


ft £. 


9 AO? 






v n w nnu i i i\. & i 


1 fa. 


1 O 








PMP AL CLEAR KEY CODE 


1 c. 05 


r 3 1 D 










* C nr» 
lcD( 




9 rtT ft 






JMP fiHCf) t 31 


1 E 09 


oov* ft m 


ft "7 1 


ANGO 1 RET: 


MOV CST1CBV+3T AL 


* C ft** 


Hco4 Or 


£ UOiL 






MOV CLSB LEE>1 AL 


1 c Ur 


Oo£ ft ftO 
OHO U UtC 


2033 






MOV AH, CSI3C BX+2 3 


ltu 


COOD A ft 
CODOUU 








CALL AN CD SUB 1 






2035 


i 






< r < r 

1L13 


DC ft ft ft ^ 
DC U OO^ 


*£ UJO 






MOV fil WFKT CO AHPC 


lblo 


Q ft O 


? (177 

£ UO • 






MOV BH 0 — — 


It IH 


OA 4 C?Q ft? 
OH 1 L^O U f 


2038 






MOV BL CIC BYTE 3 


1E1E 


02DB 


2039 






ADD BL.BL 


1E20 


8B00 


2040 






MOV AX,CSI3C6>0 


1E22 


50 


2041 






PUSH AX 


1E23 


C3 


2042 






RET 






2043 


* 










2044 












2045 








1E24 


E9BBFA 


2046 


ANG0__ERR : 


JMP MSGERR_UT_END 






2047 












2048 












2049 


* 






1E27 


58 


2050 


ANGO INPUT: 


POP AX 


1E28 


BE0004 


2051 






MOV SI^NEXT GO ADRS 


1E2B 


B700 


2052 






MOV BH, 0 



! 
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HEWLETT-PACKARD: 3036 Assembler 



SOURCE LINE 





fid 1 FT?P. fl7 
On I OVr 


2053 








MOV BL , C I C_ BYTE 3 


1 CO 1 




2054 








ADD BL,BL 


1 E33 


89 00 


2055 








MOV ESI3CBX3,AX 






2056 










t ft* 

1 t 


DODDDO 


2057 


ANGCL 


2_ 


.10! 


MOV AX 0B6B6H 


1 (LOO 


LOD5P O 


2053 








CALL SPU LED AX 


1 COO 


tO 1 HP O 


2059 








CftLL TIMEP 1 0 SEC 






2 06 0 










i cjt: 


to r?r ^ 


2 06 1 








Cftl L NFXT CONTINUE 






2 062 












rp£te Aft 




ANG0_ 


2.11 i 




1 F44 

1 C. ^ *T 


7*7 ft? 


2 064 








JNC ANGO 2 20 


1 t**© 


IP 1 c 


2 065 








pmp 6L n pap k"py podf 


1 t^O 




2 066 










1 E4A 


PQQPPO 
C7MDr M 


2 067 








JMP RANDOM MODORI 


i r.ir> 


StQ ft ft 


2 068 


ANG0_ 


.2 20: 


MOV tSIUrBKl AL 


i t-*r 






ANGO 2 21 : 






too? U U 


207 0 








riil L ANGO SUB2 






2071 










1 E55 


E862F9 


2072 








CALL HEXT_CONTINUE 






2073 


/ 








i cjo 


LOtt U U 


2074 








PAL! AKtCO SUR 


t c^n 

I ljD 


7*5 ft £ 
r o UD 


207*5 








JNC ON ft CI 7 3 0 


1 P""il*i 

1 LJl' 


*"tP 1 £ 


IS 076 








CMP Ai CI PAP KFV CODE 


1 p*^p 


i DLrO 


i>ft7"? 










1 bo i 


pnr»*5 
to Vd. 


*> fl7Q 
4vr 3 








.imp £hir:n *? 1 fi 

<J lit nrluU <C 1 v 


1 E63 


pod nm 

0O"T V it 1 


2 079 


AHGD 2 30; 


MOV tSI 3 .flL 


1 bob 


OODiO ft 


*"* ftQ ft 


ANGO 2 31 : 


MOV flV 2ftD£lJ 

nuy Mrtj&vDon 


1 C4LQ 


tO rtUU 


*?fift 1 

tUo 1 














2082 


i 








1 P^r 

1 coc 




2083 








CALL NEXT CONTINUE 




s 


2084 


i 








1 E6F 


E837 00 


2035 








CALL ANGO SUB 


I E72 


73 06 


2 086 








JNC ttNCQ 2 40 


1 E74 


3C) 6 


2 087 








CMP AL, CLEAR KEY CODE 


1 E76 


75AC 


2 088 








JN2 ANGO EP.R 


1 E78 


EBD5 


2 039 








JMP ANGO 2 21 


1 E7A 


qq4 no? 

OOf l* U £ 


2 p9 o 


ANGO. 




_4 0: 


MOV CSIDTBy+23 AL 


1 C7Pi 


DOCOc U 


2 09 1 


ANGO 2. 


_4 1 ! 


MOV AX ?flff»W 


1 to U 




























1 COT 


tCJ'tP? 


2 094 








L> H ^ L. Pi C. ** 1 'vUii 1 1 mL'L 
















1 too 


CCA UUU 












1E39 


7306 


2 097 








JNC ANG0__2_RET 


1 ESB 


3C1 6 


2 093 








CMP AL,CLEAP_KEY_C0DE 


1E30 


7595 


2099 








0NZ ANG0__EPP 


1E8F 


EBD5 


2t 00 








^ JMP ANG0_2_7 1 


1E91 


884 003 


21 01 


ANG0_2_RETj 


MOV CSIUBX+m .AL 


1E94 


B82020 


21 02 








MOV AX , 2 02 OH 


1E97 


E84400 


21 03 








CALL ANG0_SUB2 






21 04 










1E9A 


BE0004 


21 05 








MOV SI , NEXT_GO_ADRS 


1E9D 


B700 


21 06 








MOV BH , 0 


1E9F 


3A1E2307 


21 07 








MOV BL , I IC_BYTE3 


.1EA3 


02DE 


21 OS 








ADD BL , BL 


1EA5 


8B00 


21 09 








MOV AX, CST 3CBX3 
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HEWLETT— FhCKAPD j 8086 Assembler 
SOURCE LINE 



1EA7 50 
TEA 8 C3 



1 Eft? 
1EAC 
1EAF 
1EB1 
1EB3 
1EB5 
1EB6 
1EB9 
1 EEC 
1EBD 



A08907 
ES53F2 
73 OD 
3CO0 
75 04 
33 

E93FFA 
E8020Q 
F9 
C3 



1EBE BE0010 
1EC1 B700 
1EC3 8A1E2807 
1EC7 03DB 
1EC9 03DB 
1ECB 03DB 
1 ECP 03DB 
1ECF C3 

1ED0 88268507 
1ED4 E8BDF4 
t ED7 E8D1F5 
1EDA E87BF7 
1EDD C3 

1E0E E8G3F5 
1EE1 E874F7 
1EE4 C3 



1EE5 
1EE3 
IEEh 
1 EEC 
IEEE 
1EF1 
IEF4 
1EF7 
1EFA 
1EFC 
1EFF 
1F02 
IF 05 
1F07 
IFOft 
1F0D 
1F1 0 
1F12 



E3D6FF 

B500 

8«F5 

8ft 1 0 

80E20F 

E81FO0 

3(44301 

80E1 OF 

03D1 

E8140D 

8048 02 

80E1 OF 

03D1 

£80900 

3A48 03 

8GE1 OF 

Q3D1 

C3 



1F13 03D2 
1F13 8BC2 
1F17 03C0 



21 
21 
21 

21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
Z\ 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 



1 0 
1 1 

12 ; 

13 ; 

14 t 

15 ANGQ_SUB: 
16 

17 
18 
19 
20 
21 

22 KAORU: 

23 

24 

25 i 

26 KEY_BUFF_ADR3: 
27 

23 
29 
30 
31 
32 
33 

34 ; 

35 ANGO_SUB 1 : 
36 

37 
38 
39 

40 j 

41 ANG0_3UB2: 
42 

43 

44 ; 

45 ANGO_BIN_DX: 
46 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
53 
59 
60 
61 
62 

63 j 

64 MULT I 1 0 DX: 



PUSH AX 
PET 



MOV AL, CKEY_DATA3 

CALL KA2UK0 

JNC KEY_BUFF_ADRS 

CMP AL,TIMER_OUT_CODE 

JMZ KAORU 

POP AX 

JMP RANDOM_MODORI 
CALL KEY_BUFF_ADPS 
STC 
RET 

MOV 5I,KEY_DATA_STACK 

MOV BH,Q 

MOV BL, CIC_BYTE3 

ADD BX,BX 

ADD BX,BX 

ADD BX,BX 

ADD BX,BX 

RET 

MOV CMSB_LED3,AH 
CALL SPU__CLEAR_DISP 
CALL SPU_LED_DISP 
CALL TIMER_10_SEC 
RET 

CALL SPU_LED_AX 
CALL TIMER 1 0_SEC 
RET 

CALL KEY_BUFF_At>RS 

MOV CH,Q 

MOV DH,CH 

MOV DL,CSI3CBX3 

AND DL,0FH 

CALL MULTI„10_DX 

MOV CL, CSI+1 3CBX3 

AND CL,OFH 

ADD DX,CX 

CALL MULTI_1 0_DX 

MOV CL, CSI+23 CBXD 

AND CL,OFH 

ADD DX,CX 

CALL MULTI_10_DX 

MOV CL, 1 51+33 CBX3 

AND CL,OFH 

ADD DX,CX 

RET 



DX * #1 

DX » #1*10 



; DX « #1*1 0+#2 

; DX #1*1 0*#2>*1 0 



DX « <#1*!0-M*2>*l(H-#3 

DX <#t*1 0+#2>*l 0+#3^*1 0 



DX *o;#l*1 0*#2>*1 0+#3>*1 0+#4 



63 

66 



ADD DX,DX 
MOV AX,DX 
ADD AX, AX 



*2 
*2*2 



* *4 
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HEWLETT-FHCk APD : 9086 Assembler 



SOURCE LINE 



1 F 1 9 


03C0 


2 1 67 


1 F 1 B 


03D 0 


21 68 


1 F 1 D 


C3 


2 1 69 






2170 






2171 






21 72 


1 F 1 E 


58 


21 73 


1 F 1 F 


BE 0 0 04 


2 1 74 


1 F22 


B7 0 0 


2 1 75 


1 F^4 


QA 1 CIO ft? 


2 1 76 


1 F28 


02DB 


2 1 77 


1 F2A 


39 00 


2 1 78 






2 1 79 


1 F2C 


E83FFF ' 


213 0 


1 F2F 


C64 0 fl7 0 0 


2181 






2 1 82 


1 F33 


B8554 1 


CM fl^ 
ft IDJ 


1 F36 


E36BF3 


2 1 34 


1 F39 


E3 0AF7 


2 1 85 






2 1 36 


1 F3C 


E87BF8 


2 1 S7 






2 1 88 


1 F3F 


ft 08907 


2 1 89 


1 F42 


3C 1 2 


219 0 




r ■* r O 


«: 1 ? I 


1 F46 




c 1 7t 


1 F48 


7462 


2 1 93 


1 F4A 


PSiSM PP 
tor i rr 


a. i . 


1 F4D 


PP4 n fi7 


*; i ?3 


1 F50 


B02 0 


«. I ~ o 


1 F"&9 

i r ^£ 




fcl?f 


1 F55 


OH V V 


& i re 


1 F57 


A284 07 


2 | 90 


t F5A 


E84EF5 


220 0 


1 F5D 


E3E6F6 


22 0 1 






2202 


1 F6 0 


E857F8 








2204 


1 F63 


A 08907 


2205 


i r Co 


J 1 / 1 L 


U© 


1 F63 


74"v2 


& cl U r 


1 F6A 


3C 1 6 




1 

1 r 


» 4 Jfc 




1 PAP 
i roc 


totLTr 


1 U 


1F71 


8A6007 


221 1 


1F74 


30E403 


2212 


1F77 


0ADC 


2213 


1F7? 


8A40FF 


2214 


1F7C 


A23507 


2215 


1F7F 


SAO0 


2216 


1F81 


A28407 


2217 


1F84 


E8 0DF4 


2218 


1F87 


E821F3 


2219 






2220 


1F8A 


E831FF 


2221 


1F8D 


FE4007 


2222 


1F90 


8A6007 


2223 



ADO AX, AX 
ADC' DX,AX 
RET 



+2*2+2 
*2 + *8 



* I 0 



ANG0_D 1 SPLAY : 



ANGG_DISP_LP: 



Kev In Shita ftngou Wo Displav Sur«j * **** 
POP AX 

MOV SI ,NEXT_G0_ADRS 
MOV BH, 0 ~ 
MOV BL, CIC_BYTE3 
ADD BL, BL 
MOV ESI3tBX3,fiX 

CALL KEY_BUFF_AORS 

MOV BYTE PTP ES I 3 CBX+73 , 0 

MOV AX,ASCII_AU 
CALL SPU LED AX 
CALL TIMER_OEC 

CALL NEXT__ CONTINUE 

MOV AL, EKEY_DATA3 

CMP AL , AUTH0_KEY_C0DE 

JZ AHGO.NINTEI 

CMP A L , CL E A R_KE Y_C0 D E 

JZ ANGQ — NO^AUTHO 

CALL KEY_BUFF_ADPS 

IHC BYTE PTR CSI3CBX+73 

MOV AL,20H 

MOV CMSB^LET'] .AL 

MOV AL, CSI3CBX3 

MOV £LSB_LED3,AL 

CALL SPU L£D_DISP 

CALL TlMER_i_SEC 

CALL NEXT_C0NT I NUE 

MOV AL. EKEY_DATA3 
CMP AL , AUTHO _TEY_CQDE 
0Z ANGO_NINTEI 
CMP AL,CLEAP_k*EY_CODE 
<JZ ANG0_N0_MUTH0 
CALL KEY^BUFF^mDRS 
MOV AH>CSI]CBK+7D 
AND AH, 3 
OR BL/ AH 

mov al, rsn CBX-1 3 
MOV CMSB_LEP3,HL 
MOV AL, CSI 3 CB^3 
MOV rLSB_LED3 > AL 
CALL SPU_CLEAR_DISP 
CALL SPU_LED_DISP 

CALL KEY_BUFF_ADRS 

INC BYTE PTR CSI3CBX+73 

MOV AH, CSI3EBX+73 
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HEWLETT-PACKARD: 



SOURCE LIKE 



t F93 


8 0FC96 


2224 




t F96 


7314 


2225 




\ F98 


80E403 


2226 




1 F98 


75CD 


2227 




1 F?D 


ESA6F6 


2228 


AUGO_AU_RETRY : 






2229 


; 


1 FAO 


E81 7F8 


223 0 








2231 


i 


1 FA3 


A08907 


2232 




1 FAS 


3C1 2 


2233 




1 FA8 


741 2 


2234 




1 FAA 


EB87 


2235 








2236 


} 


1 FAC 


BE 0 0 04 


2237 


ANGO_NO_AUTHO i 


1 FAF 


B700 


2238 




1 FB1 


8A1 E2807 


2239 




1 F85 


02DB 


224 0 




1 FB7 


8BQ0 


2241 




1 FB9 


30 


2242 




1 FBA 


F9 


2243 




1 FBB 


C3 


2244 








2245 


* 


1 FBC 


BE 0 0 04 


2246 


ANGO_N INTEI ; 


1 FBF 


B7 0 0 


2247 




1 FCt 


8A1E2807 


2248 




1FC3 


02DB 


2249 




tFC7 


8B0 0 


2250 




1 FC9 


50 


2251 




1FCA 


F8 


2252 




1FCB 


C3 


2253 








2254 


* 




✓ 


2255 


> 






2256 


* 


1 FCC 


3C88 


2257 


PAY_GR0UP_1 : 


1FCE 


74 06 


2258 




1 FDO 


3C8A 


2259 




1FD2 


7478 


226 0 




1FD4 


F8 


2261 




1 FD3 


C3 


2262 








2263 


* 


1FD6 


SA44 05 


2264 


PAY_PROG_STAPT 


1 F09 


B4 0 0 


2265 




1 FDB 


8B54 06 


2266 




1FDE 


BB0009 


2267 




1 FE1 


03D8 


2268 




1FE3 


03D8 


2269 




1FE5 


8917 


227 0 








2271 




1FE7 


BAOGOO 


2272 




1FEA 


BB0006 


2273 




1 FED 


03D8 


2274 








2275 




1FEF 


83FA06 


2276 


EV_F_ST_CKi 


1FF2 


7336 


2277 








2278 




1FF4 


26F60707 


2279 




1FF8 


7449 


2280 





8086 Assembler 



CMP AH, 150 

JNC ANGO_NO_AUTH0 

AND AH, 3 

JNZ ANGO_DISP_LP 

CALL TIMER_1_SEC 

CALL NEXT_CONT I HUE 

MOV AL,CKEY_DATAJ 

CMP AL, AUTHO_KEY_CODE 

4Z ango_nint!i ~ 

JMP ANGO_AU_UT_LP 

MOV SI ,NEXT_GO_ADRS 

MOV BH, 0 

MOV BL , C XC_BYTE3 

ADD BL , BL 

MOV AX.CSI3CBX3 

PUSH AX 

STC 

RET 

MOV SI ,NEXT_GO_APRS 

MOV BH, 0 

MOV BL, CIC_BYTE3 

ADD BL.. BL 

MOV AX,CSI3CBX3 

PUSH AX 

CLC 

RET 



CMP AL,33H 

JZ PAY_PROG_ST«RT 

CMP AL , 8AH 

JZ PAY_PROG_STOP 

CLC 

RET 

MOV AL,CSI+5 3 ; Channel 
MOV AH, 0 

MOV DX,CSI-»-63 i DX * Freq. Data 
MOV BX,EVENT_NO_FREQ 
ADD BX,AX ™ 

ADD BX,AX ; BX • Fr«q . Table Address 

MOV CBXD,DX « Frequency Set 

MOV DX, 0 

MOV BX,ES_EVEHT_TIMER 
ADD BX,AX 

CMP DX,6 

JNC P_P_START_RET 

TEST BYTE PTR ES:CBX3,7 
JZ NEXT_EV_ST 
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HEWLETT-PACKARD • 8086 Assembler 
SOURCE LINE 







itO 1 








1 FFA 


5 0 






PUSH AX : Channel 


1 FFB 


•D -i 






PUSH BX : N th Con«srt«r 


1 FFC 








PUSH DX ; Drop Ho. 






l£<&09 








1 FFD 


A3 1 E 07* 






MOV 


CBINAPY_LED3 .AX 


9 rt ft n 


DOI b£*HJ f 


OOO ^ 

itito r 




MOV 


CC0NV H01 , DL 




JCOOHUf 






MOV 


AL, E3 : CBX 3 




U 4 


2289 




AND 


AL,7 




r 5 UZ 


229 0 




JN2 


DEV OK 


2 0 OB 


B 0 02 


1 




MOV 


AL,2 








l/tV_UK t 


MOV 


CDEVICE_N03,AL 


2010 


02C 0 






ADD 


AL,AL " 


2012 


02C0 


2295 




ADD 


AL, AL 


£ U 1 4 


fior ft 


2296 




ADD 


AL,AL ; AL * 8 


9 n 1 c 




*>->o -» 
<£.tr r 




ADD 


DL, AL 


«£ U 1 © 


oo 1 o«io u r 


2298 




MOV 


C I C BYTE 3 , DL 


<t U ( L 


be 1 fir f 


2299 




CALL C0NV_TG_DR0P 


2 U t r 


E884F 0 


230 0 




CALL ID_DR0P DEVICE 




^ O Q CT ET "7 

boor r .3 


2301 




CALL SPU RELAY ON 


2 025 


88 i tltOf 


2302 




MOV 


BX, t BINARY LED 3 


2 029 


E83CF? 


2303 




CALL BINDEC LED 






2304 


S 






2 02C 


at 8 0 U3 


2305 




MOV 


SI, JUMP_ADDRESS 


2 0*Cr 




23 06 




ADD 


SI, C IC_BYTE3 


2 033 


03362807 


2307 




ADD 


3 1 , C I C BYTE 3 




QD iblRUi 


2308 




MOV 


DX, CEASE POINT 3 


2 039 


89 1 4 


2309 
231 0 




MOV 


CSI3.DX 




cp i err 


1 1 




CALL FORCED EVENT 




/■ 


2312 


i 






2040 


3ft 


2313 




POP 


DX 


2041 


SB 


2314 




POP 


BX 


2042 


58 


2315 




POP 


AX 


2043 


42 


2316 


NEXT_EV_3T : 


INC 


DX 


2044 


81C38000 


2317 




ADD 


BX, 128 


204S 


EB«5 


2318 
2319 




J MP 


EV F ST CY 


204H 


F8 


2320 


P_P_STmRT_RET: 


CLC 




204S 


C3 


2321 
2322 




RET 




2 04C 


90 


2323 


PAY_PPQG_3T0P: 


NOP 




204D 


F8 


2324 


PaY_GR0UF_2 : 


CLC 




204E 


C3 


2325 




RET 





Event Timer Addr = 



2326 
2327 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 



GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 



POUER_DET_CMD 
LOAD_FROM_ DROP 
L0AD_T0 DROP 
SPU_STATUS„REQ 
ID_DROP_DEVICE 
IC„DR0P_DEVICE 
CON V_SU_B I T_AL 
DR0P_BIT AL 
SPU_RELAY_0FF 
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HEWLETT-PACKAPD: 8036 Assembler 



SOURCE LINE 



2338 


GLOBAL 


SPU^CLEAR^DISP 


2339 


GLOBAL 


EVENT_LED_OFF 


2340 


GLOBAL 


DPOP_MmP_SET 


2341 


GLOBAL 


KEY_OPEP*TION 


2342 


GLOBAL 


CONV_TQ_DROP 


2343 


GLOBAL 


PPOP_TO_CONV 


2344 


GLOBAL 


BXHDEC_LED 


2345 


GLOBAL 


LED VIEW_TBL 


2346 


GLOBAL 


SPU LED_DISP 


2347 


GLOBAL 


RUN — CONVERTER 


2348 


GLOBAL 


MAKEARI_DE_ON 


2349 


GLOBAL 


OP SPU_OFF 


2350 


GLOBAL 


OP INITIAL 


2351 


GLOBAL 


SASE_P.QUTINE 


2352 


GLOBAL 


JUMP_ADPS_INIT 


2353 


GLOBAL 




2354 


GLOBAL 


OEVICE.J1AP_SET 


2355 


GLOBAL 


PAY_GROUP_I 


2356 


GLOBAL 


PhY_CP0UP_2 



235? ; 

2358 ; 

2359 ; 

2360 EXTRN SPEC I AL_SPU_1 
2361 

2362 
2363 
2364 
2365 

Errorf" 0 
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What Is Claimed Is : 

1. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, having a head 
end for producing a television signal and a cable 
network for conducting the television signal from 
the head end to a plurality of remote locations, 
each of which is adjacent but external to a 
respective subset of the subscriber premises, com- 
prising: 

external control unit means at each of 
the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television signal 
from the external control unit means to a respective 
one of the subscriber premises associated with that 
external control unit means; 

subscriber device means connected to 
each drop cable at the subscriber premises for 
applying to the drop cable a first control signal 
indicative of data to be transmitted to the external 
control unit means, at least one of said subscriber 
device means being a subscriber processing unit 
means for allowing the subscriber to apply to the 
drop cable a first control signal including channel 
data indicative of the portion of the television 
signal which that subscriber wishes to select; and 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
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channel data received via the drop cable, the first 
means including common signal processing circuitry 
which at least partially processes the information 
represented by the first control signals applied to 
all of the drop cables associated with that external 
control unit means* 



2. The apparatus defined in claim 1, 
further comprising: 

second means associated with each 
external control unit means for applying to each 
drop cable a second control signal indicative of 
data to be transmitted to the associated subscriber 
premises; and 

third means associated with each sub- 
scriber processing unit means for processing the 
second control signal to receive and store the data 
indicated by the second control signal. 

3. The apparatus defined in claim 2, 
wherein: said subscriber processing unit means 
includes a character display means; 

the second control signal applied to 
each drop cable includes character display data; and 

said subscriber processing unit means 
includes fourth means responsive to the received and 
stored second control signal for controlling the 
character display means in accordance with the 
character display data indicated by the second 
control signal. 

4* The apparatus defined in claim 3 # 
wherein the character display data indicated by the 
second control signal applied to each drop cable are 
indicative of the selected portion of the television 
signal applied to that drop cable by the external 
control unit means . 
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5. The apparatus defined in claim 2, 
further comprising: 

fourth means associated with the head 
end for applying to the cable network a third control 
signal indicative of data to be transmitted to at 
least one external control unit means; and 

fifth means associated with each 
external control unit means for processing the third 
control signal to receive and store the data indicated 
by the third control signal, 

6. The apparatus defined in claim 2, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the cable 
network a fourth control signal indicative of data 
to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal, 

7. The apparatus defined in claim 5, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the 
cable network a fourth control signal indicative of 
data to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal, 

8. The apparatus defined in claim 5, 

wherein : 
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said fifth means associated with each 
external control unit means includes eighth means 
for producing address signal information which 
uniquely identifies the associated external control 
unit means; 

the third control signal includes 
address signal data indicative of at least one 
external control unit means to which the third con- 
trol signal is to be transmitted; and 

said fifth means associated with each 
external control unit means includes ninth means for 
comparing the received address signal data to the 
associated address signal information, and enabling 
the associated fifth means to store the data indi- 
cated by the third control signal if the received 
address signal data bear a predetermined relation- 
ship to the associated address signal information . 

9. The apparatus defined in claim 8, 
wherein said ninth means associated with each 
external control unit means enables said fifth means 
to store the data indicated by the third control 
signal if the received address signal data correspond 
to the associated address signal inf ormation . 

10. The apparatus defined in claim 5 f 

wherein: 

the third control signal includes 
broadcast address signal data indicative of all 
external control unit means; and 

said fifth means associated with each 
external control unit means includes tenth means for 
recognizing the broadcast address signal data, and 
enabling the associated fifth means to store the 
data indicated by the third control signal if the 
received broadcast address signal data is recognized- 
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11. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channel authorization data indicative of the por- 
tions of the television signal which at least one 
subscriber associated with that external control 
unit means is authorized to select; and 

said fifth means associated with each 
external control unit means includes eleventh means 
for causing said external control unit means to apply- 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable only 
if the stored channel authorization data indicates 
that the subscriber associated with the drop cable 
is authorized to receive that portion of the tele- 
vision signal. 

12. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channelization data indicative of a desired corre- 
lation between each portion of the television signal 
which can be selected by the subscriber and the 
channel data indicated by the first control signal 
used to select each portion of the television 
signal; and 

said fifth means associated with each 
external control unit means includes twelfth means 
responsive to the channelization data for causing 
the external control unit means to apply to each 
associated drop cable the correlated portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable. 

13. The apparatus defined in claim 5, 

wherein: 
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the third control signal includes 
force tune data indicative of a portion of the 
television signal for transmission to the subscriber 
premises; and 

said fifth means associated with each 
external control unit means includes thirteenth means 
responsive to the force tune data for causing said 
external control unit means to apply to the associated 
drop cables the portion of the television signal 
indicated by the force tune data- 

14* The apparatus defined in claim 13, 

wherein: 

said second means associated with each 
external control unit means includes fourteenth 
means responsive to the force tune data for causing 
said second means to apply to the associated drop 
cables the second control signal; 

the second control signal applied to 
each drop cable includes television on/off data; and 

said subscriber processing unit means 
includes fifteenth means responsive to the second 
control signal for controlling on and off a tele- 
vision apparatus in accordance with the television 
on/off data. 

15* The apparatus defined in claim 8, 
wherein: said fifth means associated with each 
external control unit means includes sixteenth means 
for storing data at one or more storage addresses; 

the third control signal includes 
storage address data indicative of a storage address 
in said external control unit means; and 

said fifth means associated with each 
external control unit means includes seventeenth 
means for causing said associated sixteenth means to 
store the data indicated by the second control signal 
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commencing at a storage address which bears a pre- 
determined relationship to the storage address data 
indicated by the third control signal. 

16. The apparatus defined in claim 6, 
wherein: the first control signal includes data 
indicative of information to be transmitted from a 
subscriber device means to the head end; 

said first means associated with each 
external control unit means includes eighteenth means 
to receive and store the information indicated by 
the first control signal; 

the third control signal includes 
read data indicative of a request to transmit to the 
head end the information stored in said eighteenth 
means ; and 

said sixth means associated with said 
external control unit means includes nineteenth means 
responsive to the third control signal for enabling 
said sixth means to apply to the cable network the 
fourth control signal including data indicative of 
the stored information. 

17. The apparatus defined in claim 6 f 

wherein: 

the first control signal includes 
data indicative of information to be transmitted to 
the head end; 

said first means associated with each 
external control unit means includes twentieth means 
to accumulate and store the information indicated by 
the first control signals applied to all of the drop 
cables associated with that external control unit 
means; 
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the third control signal includes 
send function data indicative of a request to trans- 
mit to the head end the accumulated information 
stored in said twentieth means; and 

said sixth means associated with said 
external control unit means includes twenty- first 
means responsive to the send function data of the 
third control signal for enabling said sixth means " 
to apply to the cable network the fourth control 
signal including data indicative of the accumulated 
and stored information. 

18. The apparatus of claim 5, wherein: 
the first control signal includes 
data indicative of a request to view a pay-per-view 
program event; 

the third control signal includes 
pay-per-view program event data indicative of the 
transmission of a pay-per-view program event and the 
portion of the television signal corresponding to 
that pay-per-view program event; and 

the fifth means associated with each 
external control unit means includes twenty- second 
means responsive to the pay-per-view program event 
data of the third control signal for applying to 
each associated drop cable the portion of the tele- 
vision signal indicated by the third control signal 
if the pay-per-view program event indicated by the 
third control signal corresponds to the pay-per-view 
program event request of the first control signal. 

19. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, comprising: 
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means at each of the remote locations 
for receiving the television signals from the cable 
network; 

first means associated with the head 
end for applying to the cable network a first control 
signal indicative of data to be transmitted to at 
least one receiving means, at least a portion of the 
first control signal being indicative of a particular 
one of a plurality of reverse channel frequency bands; 
and 

second means associated with each 
receiving means for processing the first control 
signal and for applying to the cable network in any 
one of a plurality of reverse channel frequency bands 
a second control signal indicative of data to be 
transmitted to the head end, said second means being 
responsive to the first control signal for applying 
the second control signal in the reverse channel 
frequency band indicated by the first control signal. 

20. The cable television system defined in 
claim 19, wherein each remote location is adjacent 
but external to a respective set of subscriber pre- 
mises and wherein said receiving means comprises an 
external control unit means, said cable television 
system further comprising: 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to the drop cable at at least one of the sub- 
scriber premises for allowing the subscriber to apply 
to the drop cable a third control signal indicative 
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of the portion of the television signal which that 
subscriber wishes to select; and 

processing means associated with each 
external control unit for processing the third con- 
trol signals applied to all of the drop cables asso- 
ciated with that external control unit and for causing 
that external control unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the third control signals, the 
processing means including common signal processing 
circuitry which at least partially processes the 
information represented by the third control signals 
applied to all of the drop cables associated with 
that external control circuit means. 

21. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, each remote location being 
adjacent but external to a set of subscriber premises, 
comprising: 

addressable external control unit means 
at each of the remote locations for receiving the tele- 
vision signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 
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first means associated with each 

external control unit means for processing the first 
control signals applied to all of the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means associated with the head 
end means for applying to the cable network a second 
control signal indicative of data to be transmitted 
to at least one external control unit means, wherein 
at least a portion of the second control signal is 
indicative of an external control unit means address; 

third means associated with each 
external control unit means for processing the second 
control signal to receive and store the data indicated 
by the second control signal if the second control 
signal is addressed to the external control unit 
means ; and 

handshaking means associated with 
each external control unit means and responsive to 
the third means to apply to the cable network for 
transmission to the head end a response signal 
indicative of whether or not the external control 
unit means received the second control signal 
without error. 

22 « A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of subscriber premises, 
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and other signals between the head end and the 
plurality of subscriber premises, comprising: 

polling signal means associated with 
the head end for applying polling signals to the 
cable network; 

external control unit means located 
at a plurality of remote locations, each location 
being adjacent but external to a subset of - the sub- 
scriber premises, for receiving the television 
signals and the polling signals from the cable 
network; 

a plurality of drop cables connected 
to each external control unit means for conducting 
selected portions of the television signals from the 
external control unit means to a respective one of 
the subscriber premises associated with that external 
control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a control signal indicative of information to 
be transmitted to said external control unit means, 
including information indicating the portion of the 
television signal which that subscriber wishes to 
select and information for transmission to the head 
end; 

control signal processing means asso- 
ciated with the external control unit for receiving 
and storing the information indicated by the control 
signals applied to all of the drop cables associated 
with that external control unit means and for applying 
to each drop cable the portion of the television 
signal indicated by the television signal selection 
information received via that drop cable; and 
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polling signal processing means asso- 
ciated with each external control unit means for 
processing the received polling signals and for 
responding thereto by applying a response signal to 
the cable network for transmission to the head end 
indicative of whether or not said external control 
unit means has information to transmit to the head 
end. 

23. The cable television system defined 
in claim 22, wherein the polling signals include 
address signal data indicative of the external 
control unit means to which the polling signal is to 
be transmitted, and wherein the polling signal pro- 
cessing means further comprises: 

means for producing address signal 
information which uniquely identifies the associated 
external control unit means; and 

means for comparing the received 
address signal data to the associated address signal 
information and for causing the polling signal pro- 
cessing means to respond to the received polling 
signal if the received address signal data bear a 
predetermined relationship to the associated address 
signal information. 

24. The cable television system defined 
in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying to the 
cable network response threshold level signal data 
indicative of the level at which said external 
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control unit means should respond to received 
polling signals; and 

said polling signal processing means 
associated with each external control unit means 
includes means for comparing the received threshold 
level signal data to the level of the information 
which the external control unit means has to transmit 
to the head end, and for enabling the associated 
polling signal processing means to transmit a 
response signal to the head end indicating that the 
external control unit means has information to 
transmit to the head end if the level of information 
which said external control unit means has to 
transmit to the head end bears a predetermined rela- 
tionship to the received response threshold level 
signal data. 

25. The cable television system defined 

in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying a 
signal to the cable network for establishing a 
priority information window on the cable network, 
the priority information window signal including 
priority response threshold level signal data 
indicative of the priority information level at 
which said external control unit means should 
respond to the polling signals; and 

said external control unit means 
includes means for receiving the priority infor- 
mation window signal and storing the priority 
response threshold level signal data, for comparing 
the priority response threshold level signal data to 
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•the level of information which the external control 
unit means has to transmit to the head end, and for 
causing said polling signal processing means asso- 
ciated with said external control unit means to 
respond to any received polling signal whenever the 
information which the external control unit means 
has to transmit to the head end bears a predetermined 
relationship to the priority response threshold 
level signal data. 

26. A two-way cable television system for 
transmitting television and other signals via a cable 
network from a head end to addressable terminal 
devices at a plurality of remote locations, com- 
prising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices thres- 
hold level control signals indicative of the thres- 
hold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal devices for receiving the threshold level 
control signals and for comparing the level of the 
information stored in the terminal device with the 
threshold level indicated by the threshold level 
control signals; and 

fifth means responsive to said fourth 
means and to received polling signals addressed to 
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the terminal device for transmitting to the head end 
a response signal indicating that the terminal device 
has information to transmit to the head end if the 
level of the information bears a predetermined 
relationship to the threshold level indicated by the 
threshold level control signals, 

27. A two-way cable television system for 
transmitting television signals and other signals 
via a cable network from a head end to addressable 
terminal devices at a plurality of remote locations, 
comprising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information ; 

third means associated with the head 
end for transmitting to the terminal devices priority 
information control signals indicative of the priority 
threshold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal device for receiving the priority infor- 
mation control signals and for comparing the level 
of the information stored in the terminal device 
with the priority threshold level indicated by the 
priority information control signals; and 

fifth means responsive to said fourth 
means and to any received polling signal for trans- 
mitting to the head end a response signal indicating 
that the terminal device has information to transmit 
to the head end if the level of the information bears 
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a predetermined relationship to the priority threshold 
level indicated by the priority information control 
signals. 

28. The cable television of claim 27, 

wherein: 

the priority information control 
signals include data indicative of a particular one 
of a plurality of reverse channels available for 
transmission of information from the terminal 
devices to the head end; and 

the terminal devices include sixth 
means responsive to the priority information control 
signals for transmitting the response signal in the 
particular reverse channel indicated by the priority 
information control signal data, 

29. A cable television system for trans- 
mitting television signals via a cable network from 
a head end to a plurality of remote locations, each 
remote location being adjacent but external to a 
selected set of subscriber premises, comprising: 

external control unit means at each 
of the remote locations for receiving the television 
signals from the cable network; 

a plurality of drop cables connected 
to at least one external control unit means, each 
drop cable conducting a selected portion of the 
television signal from the external control unit 
means to a respective one of the subscriber premises 
associated with that external control unit means; 

subscriber device means connected to 
the drop cable at the subscriber premises for 
applying to the drop cable a service request signal 
indicative of a request by the subscriber device 
means to communicate with the external control unit 
means ; and 
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drop polling means associated with 
the external control unit means for sensing in a 
predetermined order on each drop cable of the pre- 
sence of the service request signal to enable the 
associated external control unit means to rapidly 
locate a drop cable on which a subscriber device 
means is requesting to communicate with the external 
control unit means. 

30. The cable television system of 
claim 29, wherein said drop polling means includes a 
multiplexer means to selectively connect said drop 
polling means to each drop cable connected to the 
external control unit means. 

31. The cable television system of 
claim 29, further comprising: 

device polling means associated with 
the external control unit means, said device polling 
means being responsive to the drop polling means 
sensing the service request signal on a drop cable 
for applying a first control signal to that drop 
cable, the first control signal including data 
indicative of a subscriber device means address; 

address means associated with each 
subscriber device means for producing address signal 
information which uniquely identifies the subscriber 
device means on the drop cable to which the subscriber 
device means is connected; 

transmitter means associated with each 
subscriber device means for applying to its asso- 
ciated drop cable a second control signal indicative 
of data to be transmitted to the external control 
unit means; and 

means associated with each subscriber 
device means for receiving the first control signal, 
for comparing the received address signal data to 
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the associated address signal information, and for 
enabling said transmitter means associated with said 
subscriber device means to transmit the second 
control signal if the received address signal data 
bear a predetermined relationship to the associated 
address signal information, 

32. The cable television system of 
claim 31, wherein: 

a plurality of subscriber device 
means are connected to the same drop cable; and 

the device polling means includes 
means for applying to that drop cable in a pre- 
determined order a plurality of first control 
signals, each first control signal including address 
data indicative of a different one of the subscriber 
devices connected to that drop cable. 

33. The cable television system of 
claim 32, wherein at least one of the subscriber 
device means is a subscriber processing unit means 
for allowing the subscriber to apply to the drop 
cable and communicate to the external control unit 
means second control signals indicative of the 
portion of the television signal which that sub- 
scriber wishes to select. 

34. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network, comprising: 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means connected 
to the cable network at each of the remote locations 
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for receiving the television signal said external 
control unit means including a slave cable terminal 
to which the television signal received from the 
cable network is applied; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 

control unit means; and 

slave external control unit means 
connected to the slave cable terminal of one of said 
external control unit means for supplying selected 
portions of the television signal to additional 
subscriber processing unit means associated with 
said slave external control unit means. 
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35. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
ne two r k , compr i s ing : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of a 
first portion of the television signal which that 
subscriber wishes to select; 

slave subscriber processor unit means 
connected to the drop cable at at least one sub- 
scriber ! s premises for allowing the subscriber to 
apply to the drop cable a second control signal 
indicative of a second portion of the television 
signal which that subscriber wishes to select; and 

means associated with each external 
control unit means for processing the first and 
second control signals applied to the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable in a first predeter- 
mined channel the portion of the television signal 
indicated by. the first control signals received via 
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that drop cable, and to apply to the drop cable asso- 
ciated with the slave subscriber processing unit 
means in a second predetermined channel the portion 
of the television signal indicated by the second 
control signal received via that drop cable, the 
first means including common signal processing 
circuitry which at least partially processes the 
information represented by the first and second 
control signals applied to all of the drop cables 
associated with that external control unit means. 

36- A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, comprising: 
head end means for transmitting a 

television signal; 

a cable network having a plurality of 
cables connected in parallel, each cable conducting 
a different part of the television signal from the 
head end means to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 

external control unit means at each 
of the remote locations connected to each of the 
plurality of cables for receiving the television 
signal from the cable network; 

a plurality of subscriber unit means 
associated with each external control unit means, 
each subscriber unit means connected to a drop cable 
for providing a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
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cable a control signal indicative of the portion of 
the television signal which that subscriber wishes 
to select; 

cable selecting means associated with 
each subscriber unit means for selectively connecting 
each subscriber unit means to one of the plurality 
of cables of the cable networks- 
first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing each subscriber unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the first control signal received 
via that drop cable, the processing means including 
common signal processing circuitry which at least 
partially processes the information represented by 
the first control signals applied to all of the drop 
cables associated with that external . control unit 
means ; and 

second means responsive to the first 
means for causing each cable selecting means to 
connect its associated subscriber unit means to the 
cable conducting the part of the television signal 
which includes the portion of the television signal 
indicated by the first control signal received via 
the associated drop cable. 

37. A cable television system for providing 
selected television signals to a plurality of remotely 
located subscriber premises via a cable network, the 
cable network including a frequency band for reverse 
communication to the head end, comprising: 

head end means for transmitting a 
television signal to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 
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external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a first control signal including data indi- 
cative of the portion of the television signal which 
that subscriber wishes to select and subscriber data 
for transmission to the head end; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, and to transmit to the 
head end signals including the subscriber data indi- 
cated by the first control signal, said first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means connected to each drop 
cable at the subscriber premises for allowing the 
subscriber to apply to the drop cable a* second 
control signal including data to be transmitted from 
the subscriber premises to the head end; and 
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third means associated with each 
external control unit means and connected to each 
drop cable and to the cable network for allowing the 
second control signal to pass through the external 
control unit means and directly to the head end in 
a frequency band comprising a portion of the total 
frequency band available on the cable network for 
reverse communication so that ingress onto the cable 
network from the drop cables of signals interfering 
with the transmitted subscriber data signals is 
minimized. 

38, The apparatus of claim 37, wherein 
said third means comprises a bandpass filter. 
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